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E1:0 INTRODUCTION

EXECUTIVE SUMMARY

This cleanup verification package (GVP)/ciosure report documents completion of .

remedial action for the 116-N-3 Trench, Crib, and Pipeline. The 116-N-3 Crib and

Trench are also referred to as the 1325-N Liquid Waste Disposal Facility, or the

1325-N Crib and Trench. The portion of the 116-N-3 pipeline included in this

CVP/closure report is identified in the Waste Information Data System (WIDS) as

100-N-63:1. Also included in this CVP/closure report is a pipeline bypass structure.

Although it was never put into service for waste transfer activities, the removal of the

pipeline bypass structure is included in this CVP/closure report. The bypass structure

ran parallel to the pipeline and was connected to the southwest end of the crib.

Because thepipeline bypass structure never handled waste, it is not considered a

waste site and as such does not have a WIDS identifier beyond its association with the

^ 11 6-N-3 Crib. However, all of these site components (crib, trench, pipeline, and bypass

structure) comprise the Resource Conservatlonand RecoveryAct of 1976 (RCRA)

permitted waste treatment, storage, and disposal (TSD) unit. For purposes of the

CVP/closure report and consistent with the permitted TSD site designation, the

116-N-3 Crib and Trench, the 100-N-63:1 Pipeline, and the bypass structure are

collectively referred to as the 11 6-N-3 site throughout this CVP/closure report. The

11 6-N-3 site is located within the 100-NR-1 Operable Unit in the 100 Areas of the

Hanford Site in southeastern Washington State.

The 116-N-3 Crib was built in 1983 to replace the 116-N-1 Crib and was used forthe

disposal of N Reactor cooling water. The 116-N,-3 Trench was put into service in

September 1985 to provide additional disposal capacity. The 116-N-3 Crib then

became the primary liquid disposal facility for the N Reactor, and the 116-N-1 Crib was

taken out of service. The pipeline included in this CVP/closure report includes a 0_9-m

(36-in.)-diameter pipeline that transported N Reactor cooling water effluent from the

116-N-1 diversion box to the 1312-N emergency basin diversion box and to the

116-N-3 Crib. Remedial action objectives, remedial action goals, and closure

ES=1



CVP-2002-00002
Rev. 0

performance standards for the 116-N-3 site were established by the U.S. Environmental

Protection Agency (EPA) and the Washington State Department of Ecology (Ecology),

in concurrence with the U.S. Department of Energy, Richland Operations Office

(DOE-RL). These goals and objectives are documented in the 100-NR-1 Interim

Remedial Action Record of Decision (ROD) (Ecology 2000) and the Remedial Design

Report/Remedial Action Work Plan for the 100-NR-1 Treatment, Storage, and Disposal

Units (RDR/RAWP)(DOE-RL 2000). Closure performance standards aredocumented

in the 100-NR-1 Treatment, Storage, and Disposal Units Corrective Measures

Study/Closure Plan (CMS/CP) (DOE-RL 2002a). Permit conditions were established in

the Hanford Facility Dangerous Waste Permit (Ecology 1994). The ROD (Ecology

2000) states that EPA, Ecology, and DOE elected to coordinate response actions under

RCRA closure, RCRA corrective action, and Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA) remedial action. By applying

CERCLA authority concurrently with RCRA closure and corrective action requirements,

EPA and Ecology are able to address all regulatory and environmental obligations at

this operable unit as effectively and efficiently as possible. The ROD does not preclude

or supercede closure compliance conditions included in the RCRA permit:

Based on consideration of the requirements of RCRA and CERCLA, detailed analysis

of the alternatives, and public comments, the Tri-Parties have selected the

remove/dispose alternative under a rural-residential land-use scenariofior the

1 16-N-3 TSD unit. The selected remedial action for#he 116-N-3 site included

(1) excavating the site to the extent required to meet specified soil cleanup levels,

(2) disposing of contaminated excavation materials at the Environmental Restoration

Disposal Facility at the 200 Areas of the Hanford Site, and (3) backfilling the site with

clean soil to the average adjacent grade elevation. Excavation was driven by remedial

action objectives for direct exposure, protection of groundwater, and protection of the

Columbia River. For the respective points of compliance, remedial action goals (RAGs)

were established to identify radionuclide and nonradionuclide contaminants of concern

(COCs). Waste site COCs identified through process knowledge were listed in the

Sampling and Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units

ES-2



CVP-2002-00002
Rev. 0

During Remediation and Closeout (DOE-RL 2002b). The COGs for this site consist of

the following:

• Americium-241

• Cesium-137

• Cobalt-60

• Eurapium-154

• Europium-955

• Tritium (H-3)

• Nickel-63

• Plutonium-239/240

• Strontium-90

• Mercury

• Nitrate

^

E2.0 RESULTS

Site excavation and waste disposal activities are complete, and the exposed surfaces

have been sampled and analyzed to verify attainment of the RAGs. The primary

statistical calculation used to support cleanup verification is the 95% upper confidence

limit (UCL) on the arithmetic mean of the data. The 95% UCL values for each COC

were computed for each decision unit by combining the analytical results for the trench,

crib, and pipeline verification sampling (Section 4.4) (e.g., fortheshaliow and deep

zones, and overburden)., In summary, the analytical results for the crib, trench, and

pipeline shallow zones were combined to determine the 95% UCL result for the shallow

zone decision unit: Likewise, the analytical results for the crib and trench deep zones

were combined to determine the 95% UCL result for the deep zone decision unit. Since

only the pipeline had an overburden, combining of analytical data did not take place for

the overburden decision unit. Appendix C shows the 95% UCL calculation brief for the

^ combined 116-N-3 Trench, Crib, and Pipeline. Individual 95% UCL calculation briefs
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were also<completed for the trench, crib, and pipeline, evaluated separately. Each of

these calculation briefs went through the cleanup verification calculation brief approval

process,. and are archived in the Environmental Restoration Contract (ERC) Project

files.

At the completion of the remedial action, the total excavation was approximately

21,980 m2 (236,590 ft2) in area. Approximately 140,270 metric tons (154;578 tons) of

material from the site were disposed of at the Environmental Restoration Disposal

Facility. Figures 2 and 3 illustrate the pre- and post-remediation topograph plans of the

entire 116-N-3 waste site (i.e., trench, crib, and pipeline and bypass structure). On

Figure 3, the post-remediation boundary is represented by the bold border: As specified

in the ROD and closure plan, soils were removed beneath the crib and the

contaminated portion of the trench to a minimum of 1.5 m (5 ft) below the engineered

structures. Because N Reactor effluent percolated into the soil column before reaching

the end of#he trench, a large portion of the trench did not require remediation.

Cleanup verification samples from the trench were collected from the contaminated

portion of the trench. The distinction between contaminated and uncontaminated

portions of the trench was established through a separate sampling effort

(transition zone). Figures 2 and 3 show the location of the transition zone ofthe trench.

Also shown are three dams, included on the trench portion of the 116-N-3 site. These

three dams divided the trench into four equal sections. This was,done in order to

control the flow of effluent by allowing the first trench segment to fill before the effluent

progressed to the next segments. In reality, only the first 226 m, (740 ft) of the 916-N-3

Trench was used because effluent levels never rose high enough to cross the first dam.

Results of the sampling, laboratory analyses, and data evaluations for the 116-N-3 site --

indicate that all remedial action objectives and goals for direct exposure, protection of

groundwater, and protection of the Columbia River have been met (see Table ES-1).

The following sections discuss these results.
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Table ES-1. Summary of Cleanup Verification Results for the 116-N-3 Site.

Remedial

Regulatory Requirement RemediakAction Goaks Results
Action

ObSectives
Ref.

Attained?

Direct Exposure - I. Attain 15 mrem/yr dose rate 1. Maximum dose rate calculated by

Radionuclides above background over RESRAD is 5.95 mremlyr (not
Yes a

1,000 years; accounting for c}ean backtill) and
overburden is 1.11 mrem r.

Direct Exposure - 1: Attain individual COC RAGs. 1. All individual COC concentrations ^ Y.es b
Nonradionuclides are below the RAGs.

Meet Nonradionucl'ide Risk 1: Hazard quotient of <1 for 1. All hazard quotients are below 1: b
Requirements noncarcmogens.

2. Cumulative hazard quotient of 2. Cumulative hazard quotient for the b
<Tfor noncaLcinogens: site and for overburden are <1.

Ye
3. Excess cancer risk of <1 x 10 6 3. Excess cancer risk for individual

s
b

for individual carcinogens.
^

carcinogens are a111ess than 1 x 10 .

4. Attain a total excess cancer risk 4. Total excess cancerrisk for the site
b

of <1 x 105 for carcinogens. and overburden are below I x 1075.

Groundwater/River 1. Attain single-COC groundwater 1. All single-COG groundwater and
Protection - Radionuclides and river protection RAGs. river RAGs have been attained.

2. Attain National Primary Drinking 2: All organ-specific dose rates are
Water Standards: 4 mrem/yr below the 4 mremlyr dose rate iimit
(tieta/gamma) dose rate to target

c

receptor/organs.

»..\ 3. Meet drinking water standards 3.The alpha activity is0pC'i/Lfor all Yes
for alpha emitters: the more yeaes.
stringent of 15 pCi/L maximum
contaminant level or 1/25th of the . . . .. . c
derived concentration guide for
DOE Order 5400.5.

4. Meet total uranium standard of 4. Isotopic uranium is not a COC for
21.2 pCi/L this site.

Groundwater/River 1. Attain individual nonradionuclide 1. All thegroundwater and river RAGs
Protection - groundwater and Over cleanup have been attained. Yes b
Nonradionuclides requirements.

Other supporting 1. Sample variance calculation (Appendix C): d
Information 2. Sample location design(Appendix C). e

a416-N-3 Combined Trencb,Crib, and PipelineRESRAD Calculation, 0100N-CA-V0059, Rev: 2, Bechtel Hanford, Pna:, Richiand,Wasfiington.
'116-N-3Combined7rench, Cnb, andPipelineCteanup Venfication95% UCLCalculations, 0100N-CA-V005S; Rev.0, BechtelHanford,tno.,
Richland, Washington.
`196-N-3CombinedTrench,Cb,andPipehneComparisontoDrinkingWaterSYandards, 0100N-CA-V0060,Rev.0,BechtelHanford,Inc.,
Richland, Washington.
°116-N-3 Trench ShallowZoneVariance CalculaBon, 0100N-CA-V0041,Rev: 0; Bechtel Hanford, Inc., Richland, Washington; and 116-N-3 Crib
ShaflowZone Pilot StudySample Variance Calcufation, 0100N-CAV0053, Rev; 1; Bechtel Hanford, Inc.,Richiand, Washington.
116-N-3 Trench Pilot Study (VaBancej Sampling to Support Decision Statement #3 Sample Design, 0100N-CA-V0030, Rev. 0, Bechtel Hanford,

Inc., Richland, Washington; Shallow and Deep Zone Sample Design for the 116-N 3Trench, 0100N-CA-V0040, Rev, 1; Bechtel Hanford; Inc.;
Richland, Washington; 116-N-3to916-N-1 PipelineandBypassCorridorSampleDesign;0100N CA-V0044, Rev. 1;8echteiHanford,lnc.,
Richland, Washington; Cleanup Verification Sampling ofOverburden from the 116-N-3 to 116-N-1 Pipeline and Bypass Conidor 0100N-CA-V0048;
Rev. 0, Bechtel Hanford,Inc:, Richland, Washington;and 116-N-3Crib Variance and Closeout Sample Design, 0140N-CAV0049, Rev. 0; Bechtel
Hanford, Inc., Richland, Washington. . ' . .:

Note: The table aboverefleeEs anassessment of the site as a whole (i e., crib, teench, andpipeline): The crib, trendi; andpipe6ne wereatso
assessed against the RAGsindividually. Individuaf calculation briefs were also completed for thecrib! trench, and pipeGne. The crib; trench, and
pipeline each met all of the RAGs listed above on anindividual basis. Calculation references are included in Section 9:0.
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E2.1 DIRECT EXPOSURE SOIL CLEANUP STANDARDS

E2.1.1 Radionuclides

The ROD (Ecology 2000), developed in compliance with the "NationaiOil and

Hazardous Substances Pollution Contingency Plan" (NCP) (40 CFR 300),

expresses the RAG for direct exposure to radionuclides in terms of an allowable

radiation dose rate above background(i.e., 15 mrem/yr). The total dose rate above

background, considering all radionuclideGOCs andpathways, was predicted from

the RESidual RADioactivity (RESRAD) dose assessment model(ANL 2002).

The rural-residential scenario used in RESRAD modeting is similar to that used for other

100 Area CVPs, except as specified in the RDR/RAWP (DOE-RL 2000). Contaminated

groundwater is not used for drinking, irrigation, or any other use. The results indicate

that the maximum dose rate above background from the site and overburden is

5.95 mrem/yr and 1.11 mrem/yr, respectively, and would occur at present (year 2002),

this dose rate decreases to 1.58 x 10-02 mrem/yr and 5:06 x 10"03 mremlyr, respectively, ^

in 1,000 years. The majority of the maximum dose rate is due to cobalt-60 and

cesium-137. The estimated total dose rate in the year 2018 from the site is

2.22 mrem/yr and 0.18 mrem/yr in the overburden. The 2018 date corresponds to the

30-year site cleanup schedule of the Hanford Federal Facility Agreement and Consent

Order (Ecology et al. 1998). Total dose rate estimates never exceed the direct

exposure RAG of 15 mrem/yr above background. In addition, each individual

component of the 11 6-N-3 site (i:e., crib, trench, and pipeline) was assessed separately

for RAG attainment. Total dose rate estimates for each site component never exceeded

the 15 mrem/yr direct exposure RAG.

Although the RAG for radionuclides is expressed in terms of radiation dose, the

CVP/closure report also includes radionuclide excess lifetime cancer risk estimates as

additional inforrnation. The NCP (40 CFR 300) presents a target range for residual risk

of 10-4 to 10-6. The RESRAD model calculated the total excess cancer risk for

a er dionuclid s. Because of radioactive decay, the risk associated with radionuclides
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decreases over time. Based on RESRAD results, the excess lifetime cancer risk is

largest, 5.81 x 10-05 from the site and 7.16 x 10`06 in the overburden, both at present

(year 2002), and decreases to 3.53 x 10A$ from the site and 1:37 x'f0-0$ in the

overburden in 1,000 years. The estimated excess cancer risk due to radionuclides in

the year 2018 is 2.99 x 10-05 from the site and 1;13x 10-°6 in theoverburden.

E2.1.2 Nonradionuclides

The nonradionuclide COCs are mercury and nitrate. All nonradionuclide COC

concentrations are below the RAGs for direct exposure.

With respect to noncarcinogenic risk, the individual and cumulative hazard quotients for

COCs with noncarcinogenic effects are below the corresponding RAGs (a hazard

quotient of 1.0 in both cases). With respect to carcinogenic risk, mercury and nitrate are

not considered carcinogens. Therefore, the excess lifetime cancer risk estimates for the

shallow zone (0 to 4.6 m[15 ft]) are below the risk limit for individual COCs of 1 x 10-6.

The total excess lifetime cancer risk estimate is also below its corresponding risk limit of

1x10-5.

E2.2 PROTECTION OF GROUNDWATER AND THE RIVER

E2.2.1 Radionuclides

The estimated radionuclide dose rate via the groundwater and river pathways is below

the RAG of 4 mrem/yrfor beta and gamma emitters. The rural-residential scenario

used in RESRAD modeling is similar to that used for other 100 Area CVPs, except as

specified in the RDR/RAWP (DOE-RL 2000). Contaminated groundwater is not used

for drinking, irrigation, or any other use. The RESRAD model predicts that alpha

emitters will not reach groundwater within 1,000 years; therefore, they meet drinking

water standards for alpha emitters per DOE Order 5400.5 based on the more stringent

maximum contaminant level of 15 pCi/L or 1125th of the derived concentration guide. In

summary, all radionuclide RAGs for protection of-groundwater and the Columbia River
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have been met. Again, each individual component of the 116-N=3 site (i.e., crib, trench,

and pipeline)was assessed separately for RAG attainment. Each site component met

all radionuclide RAGs for groundwater and river protection.

E2.2.2 Nonradionuctides

Based on comparison with groundwater and river protection RAGs and RAOs, cleanup

verification results indicate that residual concentrations of nonradionuclide COCs

(i.e., mercury and nitrate) areprotective of groundwater and the river.

E3.0 WASTE SITE RECLASSIFICATION

The site meets closure performance/cleanup standards and has been reclassified as

"interim closed our in accordance with the Hanford Federal FacllityAgreement and

Consent Order (Ecology et a(. 1998) and the Waste Site Reclassification Guide(ine

TPA-MP-14 (RL-TPA-90-0001) (DOE-RL 1998). A copyof the waste site ^

reclassification form is included as Attachment ES-1.
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Attachment ES-1

Waste Site Reclassification Form

Date Submitted : Operable Unit(s) : 100-NR-1 Control Number :
11/18/02 2002-055, Rev. 0

Waste Site ID : 116-N-3 Trench, Crib, and
Originator : 100-N-63:1 Pipeline Lead Agency : Ecology

R. A. Carlson
Type of Reclassification Action :

Phone : 372-9632
Rejected q
Closed Out q
Interim Closed Out ®
No Action q

This form documents agreement among the parties listed below authorizing classification of the subject unit as
rejected, closed out, or no action and authorizing backfill of the site, if appropriate. Final removal from the National
Priorities List (NPL) of no action or closed out sites will occur at a future date.

Description of current waste site condition :

Remedial action at the 116-N-3 site has been performed in accordance with remedial action objectives and goals
established by the U.S. Environmental Protection Agency and the Washington State Department of Ecology
(Ecology), in concurrence with the U.S. Department of Energy, Richland Operations Office. The selected remedial
action involves (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of
contaminated excavation materials at the Environmental Restoration Disposal Facility at the 200 Areas of the
Hanford Site, and (3) backfilling the site with clean soil to adjacent grade elevations. The CERCLA excavation and
disposal actions have been completed; RCRA TSD closure actions are pending.

After this waste site is backfilled, a Certification of Closure shall be prepared for this site by an independent professional
engineer and shall be submitted to Ecology. A Certification of Closure Acceptance Letter signed by Ecology shall be
issued for the reclassification control number for this waste site to complete the RCRA TSD closure requirements.

Basis for reclassification :

The 116-N-3 Trench, Crib, and 100-N-63:1 Pipeline have been remediated to meet the closure
performance/cleanup standards specified in thei00-NR-1 Interim Remedial Action Record of Decision, Washington
State Department of Ecology, Olympia, Washington, and the 100-NR-1 Treatment, Storage, and Disposal Units
Corrective Measures Study,iClosure Plan. Remedial action was performed to protect for direct exposure from
shallow zone soils (i.e., surface to 4.6 m [15 ft] deep) and to protect groundwater and the Columbia River. The
basis for reclassification is described in detail in the Cleanup Verification Package/Clean Closure Report of the Soil
Column of the 116-N-3 Trench, Crib, and 100-N-63:1 Pipeline (CVP-2002-00002), Bechtel Hanford, Inc, Richland,
Washington.

The cleanup verification package does not demonstrate the acceptability of unrestricted access to deep zone soils
(i.e., below 4.6 m[15 ft]); therefore, institutional controls to prevent uncontrolled drilling or excavation into deep
zone soils are required. Institutional controls will be implemented in accordance with DOE/RL-2001-41, Sitewide
Institutional Controls Plan for Hanford CERCLA Response Actions. Consistent with the rural-residential exposure
scenario specified in the 100-NR-1 Interim Remedial Action Record of Decision (ROC)), it is assumed that
contaminated groundwater would not be used for drinking, irrigation, or any other use for the time period specified
in the ROD.

D E Project Manager Si atu Date

1 AX
Ecology oject Manager Signature Date

:..;
NA

EPA Project Manager Signature Date
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this cleanup verification package (CVP)/closure report is to docuinent
that the 116-N-3 Trench, Crib, and 100-N-63:1 Pipeline site (herein referred to as the
11 6-N-3 site) was remediatedin accordance with the 100-NR-1 lnterim Remedial Action
Record of Decision (ROD) (Ecology 2000) and the 100-NR-1 Treatment, Storage, and
Disposal Units Corrective Measures Study/Closure Plan (CMS/CP) (DOE-RL 2002a).

The ROD (Ecology 2000) and the CMS/CP (DOE-RL 2002a) provide the
U.S. Department of Energy ( DOE), Richland OperationsOffice the authority, guidance,
and objectives to conduct this remedial action. The remedies specified in the ROD and
the CMS/CP and conducted for the 116-N-3 site were excavation and disposal of
contaminatedmaterials at the Environmental Restoration Disposal Facility ( ERDF).

1.2 DOCUMENT ORGANIZATION

The cleanup verification evaluation and assessment is presented in the following
sections:

• Section 2.0 SiteDescription and Supporting Information
• Section 3.0 Summary of Remedial Action Objectives and Goals
• Section 4.0 Remedial/Corrective ActionField Activities
• Section 5.0 Cleanup Verification Data Evaluation
• Section 6.0 Evaluation of Remedial Action Goal Attainment
• Section 7.0 Radionuclide Risk Information
• Section 8.0 Statement of Protectiveness
• Section 9.0 References
• Section 10.0 Bibliography

The main text is supported by the following appendices:

• Appendix A Summary of Verification Soil Sampling and Analytical Results

• Appendix B Data Quality Assessment

• Appendix C RESRAD Input Parameters, Calculation Brief Excerpts for the 116-N-3
Site, and the 199-N-109A Borehole Technical Memorandum
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2.0 SITEDESCRIPTION AND SUPPORTING INFORMATION

2.1 SITE HISTORY

The 116-N-3 siteis located in the 100-N Area. This site consists of the 1325-N Crib,
1325-N Trench, and pipeline that delivered the effluent to the crib, and a bypass
structure that runsparallel to the pipeline and connects to the southwest end of the crib.
The crib was constructed of concrete and measured 76 m by 73 m (250 ft by 240 ft).
Concrete panels covered the crib. The trench, located on the northeast side of the crib,
was 3 m (10 ft) wide, 2.1 m(7 ft) deep, and 915 m (3,000 ft) in length, and was divided
into four equal sections by three earthen dams. The trench was alsocovered with
concrete panels. The pipeline includes a 0.9-m (36-in.)-diameter pipeline that ranfrom
the 116-N-1 Crib diversion box to the 1312-N emergency basin diversion box and to the
11 6-N-3 Crib. Also included is a never-used emergency bypass structure that ran
parallel to the pipeline from the 1312-N diversion box to the 116-N-3 Crib(Figure 1).

The 116-N-3 Crib was built to replace the 116-N-1 Crib and #irst.received N Reactor
effluent in 1983. The 116-N-3 Trench was put into service in September 1985 to
provide additional disposal capacity. EfFluentreportedly never overflowed the first
earthen dam in the trench. The 116-N-3 Cribthen became theprimary liquid disposal
facility, and the 116-N-1 Crib was used only as an emergency discharge crib.

2.2 SUBSURFACE CONDITIONS

The soil column underlying the waste site and extending to groundwater consists of
materials belonging to the Hanford and RingoldFormations. The shallower Hanford
formation consists predominantly ofinedium dense to dense sand andgravel, with
varying amounts of silt and cobbfe. The underlying Ringold Formation consists of
dense, well-cemented gravels with sand and silt interbeds. The Hanford/Ringold
contact is approximately 14m to 21 m (43 ft to 69 ft) below the surfacegrade level. The
long-term groundwater level beneath the site is estimated at elevation 117.5 m (385.5 ft)
for analysis purposes, based on historical and current information from adjacent
groundwater wells. Again, for analysis purposes, the depth to groundwater is estimated
to be 16.7 m (54.8 ft) beneath the floor of the excavation and 21 _3 m (69.9 ft) beneath
surface grade level: Groundwater elevations in adjacent wells are influenced by the
nearby Columbia River and other factors, such as atmospheric pressure.

2.3 CONTAMINANTS OF CONCERN

Waste.site contaminants of concern (COCs) identified through processknowledge are
listed in the Sampling and Analysis Plan for the 100-NR-1 Treatment, Storage, and
Disposal Units During Remediation and Closeout (SAP) (DOE-RL 2002b). As
specified in the SAP, COCs were added to and removed from the COC list provided in ^
the SAP based on observation of the type/quantity of material removed from the site
and associated characterization data collected during the excavation process.

2



w

X 0
<<

oi'v
0

0
0
0



CVP-2002-00002
Rev. 0

Additions or deletions to the final list of COCs for site closeout wereidentified for each
area by the project personnefwith coracurrencefrom the U.S. Department of Energy
(DOE) and the Washington State Department of Ecology (Ecology) prior to initiating the
verification sampling process. The COC list change process for the I 16-N-3 site was
approved at the February 28,2002 Unit Managers' Meeting (UMM)(BH12002b). In this
meeting, the managers agreed to add cesium-137, cobalt-60;, europium-154, and
europium-155 to the deep zone COClist, andto delete tritium from the shallow zone
COC list. Tritium was deleted from the shallow zone COG list because none was
detected in soil grab samp}es. If tritium were present it would have volatilized from the
shallow zone. However, for conservatism, the analyte was retained as a deep zone
COC. There were no changes to the SAP COC list for chemicat constituents.

Mercury was eliminated from the deep zone COC listprior to the issuance of the SAP
as a result of an evaluation presented in the CMSJCP (DOE-RL 2002a) that
demonstrated that mercury would not reach groundwater in 1,000 years. As a
consequence, this constituent was eliminated as a constituent of concern in the deep
zone, but remained on the shallow zone COC list. Hexavalent chromium was
eliminated as a COC during the SAP development process. Hexavalent chromium was
not used in the N Reactor processes, is not detected in groundwater samples beneath
the 116-N-3 site, and was notdetected in soil samples that were collected in December
1998 from the 116-N-3 site. The final list of COCs for this site consists of the following:

• Americium-241
• Cesium-137
• Cobalt60
• Europium-154
• Europium-155
• Tritium (H-3)
• Nickel-63
• Plutonium-239/240
• Strontium-94
• Mercury
• Nitrate

3.0 SUMMARY OF REMEDIAL ACTION OBJECTIVES AND GOALS

3.1 REMEDIAL ACTION OBJECTtVES

Remedial action objectives (RAOs) for the 116-N-3 site were established in the interim
Action ROD (Ecology 2000), The RAOs are narrative statements that define the extent
to which the waste site requires cleanup to protect human health and the environment.
For detailed discussion of theRAOs> see the Remedial Design Report/Rerrredia/
Action Work Plan forthe 100-NR-1 Treatment, Storage, and Disposal Units

4
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(RDR/RAWP) (DOE-RL 2000), the Interim Action ROD (Ecology 2000), and the
CMS/CP (DOE-RL 2002a).

3.2 REMEDIAL ACTION GOALS

Remedial action goals (RAGs) are the specific numeric goals against which the cleanup
verificationdata are evaluated to demonstrate attainment of the RAOs. The RAGs were
developed3o support a rural-residential exposure scenario. This scenario involves
exposures to soils less than 4.6 m (15 ft) deep only. In the rural-residential scenario, an
individual is assumed to live for 30 years in a residence built on the waste site andto
spend 60% of his or her time indoors, 20% outdoors, and 20% oftsite. The scenario
assumes a portion of the residents tirn.e is spent in the basement of the home. It further
assumes that he or she consumes crops, meat, and milk from plants and animals raised
upon the waste site, and consumes fish from a pond downgradient from the waste site.
Residual (post-cleanup) contaminant concentrations in the shallow zone (i.e., depths less
than 4.6 m [15 ft]) are assumed for the soils in which crops are raised and on which animals
providing meatand milk are raised. Groundwater at the site is known to be contaminated
beyond drinking water standards by previous discharges at the site and is assumed not
to be used for any purpose. However, an evaluation of the potential of residual soil
contamination to contribute to groundwater contamination was performed to demonstrate
that residual soil contamination is protective of groundwater and theColumbia River. The
scenario assumes institutional controls against uncontrolled drilling or digging into deep
zone soils (i.e., depths below 4.6 m [15 ft]). A more detailed description of the rural-
residential scenario, and how it is applied, is provided in the RDR/RAWP (DOE-RL 2000).

The contaminant-specific cleanup levels/RAGsthat are applicable to the 116-N-3 site
are listed in Table 1.

3.2.1 Direct Exposure RAGs

Under the rural-residential scenario, direct exposure RAGs are applicable to soils that
are less than 4.6 m(15 ft) below ground surface (shallow zone soils). Direct exposure
cleanup levels/RAGs are Iistedin Table I and summarized below_

. Radionuclide COCs: For radionuclide COCs in the shallow zone (external gamma,
inhalation, plantingestion, meat ingestion, milk ingestion, aquatic foods, and soil
ingestion pathways) and in the deep zone (drinking water pathway), meet a
15 mrem/yr above background total dose rate (this cleanup level/RAG must be met
for 1,000 years).
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Table 1. Summary of Cleanup Levels/Remedial ActiomGoals.

COCs Direct Exposure
CFeanup Levels/RAG

Groundwa#er Protection
Cleanup Levels/RAG

.. .. (pCi/L)

Columbia River
Protection Cleanup
levels/RAG (pCi/!)

Radionuclides
Strontium-90a 8c
Americium-241

° °Plutonium-239/240 15 15

Nicke(-$3
Cesium-137

15 mrem/yr6
Cobalt-60

(cumulative} 4 rntem/yr
°

4 mrem/yr
°Europium-154 (la5ve) (cumulative)

Euroium-155
Tritium H-3 a 20,000 20,000

COCs
Direct Exposure

Cleanup Levels/RAGs
(mg/kg)

Soif Cleanup Levels/RAGs
(mg/tcg) for Groundwater

Protection

Soit Cleanup
Levels/RAGs (mg/kg)for

Columbia River
Protection

Nonradionuclides
Mercu 24 0.33e 0.33e
Nitrate

1
8,000 1,000 1,000

3Strontium-90 and tritium also contribute to the 4 mrem/yr (cumulative) RAG for groundwater and river protection.
°Lookup valuesthat correspond to the 15 mrem/yr dose rate are based on a generic site model and are presented in the ^
RDR/RAWP(DOE-RL2000): . .' _ . .. . . ... . . . . .
`Promulgatedgroundwater protection standard.
"Lookup values based odindividualradionuGide 4 mrem/yrdose rate equivalent for beta and gamma emitters per National
Drinking Water Standardsaspresented in the RDR/RAWP (DOE-RL 2000). Alpha emitters must meet drinking water standards
for alpha emitters based onthe.more conservative of the 15 pCi/L maximum contaminant level or 1/25th of the derived
concentrationguideperDOEOrder5400.5.Me

"100 tfinesgroundwaterGeanup"and/or'"t00 times dtlutionattenuation factor(DAF)timessurfacewater protection"soil
values were less than Hanford Site soil background concentrations;therefore, background values are used as the soil RAG.
rCleanup verification samples were analyzed for nitrates as nitrogen. Therefore, the 100 times rules are applied directfyto the
drinking water maximum contaminant level of 10 mg/L fornitrates as nitrogen. . " .

• Nonradionuclide COCs:

- Hazard quotient of less than 1.0 for noncarcinogenic contaminants.
- Excess cancer risk of less than 1 x 10 6 for individual carcinogenic contaminants.
- Cumulative excess cancer risk of less than:l x 10-5.
- Cleanup verification sample results pass the Washington Administrative Code

(WAC) 173-340 (Model Toxics Control Act [MTCA]) three-part test.

3.2.2 Groundwater and River Protection.

Groundwater and river protection cleanup levels/RAGS are applicable to all vadose
zone soils (shallow and deep zones soils). For this CVP/closure report, river protection
and surface water protection are synonymous, since the Columbia River is the only
surface water in proximity to the Hanford Site. The term "river protection" is used
throughout this CVP/closure report. The groundwater and river protection cleanup
levels/RAGs are listed in Table 1 and summarized below.

• Beta- and gamma-emitting radionuclide COCs: Meet "National Primary Drinking
Water Regulations" (40 Code of Federal Regulations [CFR] 141.66) dose rate

^

^

^

6



CVP-2002-00002
Rev. 0

standards (4 mrem/yr total bodybr organ dose rate) for a period of 1,000 years
starting from site cleanup. Meet individual COC cleanup levels/RAGs as applicable.

Alpha=emitting radionuclide COCs: Meet drinking water standards for alpha-
emitting radionuclides based on the morestnngent maximum contaminant level of

15 pCi/L or 1/25th of the derived concentration guide per DOE Order 5400:5:
For the 11 6-N-3 site there are two alpha-emitting COCs (americium-241 and
pluton ium-239/240).

Nonradionuclide COCsc Meet the individual cleanup levels/RAGs listed in Table 1
with cleanup verification sample results passing the WAC 173-340 (MTCA) three-
part test, or demonstrate by site-specific modeling that residual COC levels do not
pose an unacceptable threat to groundwater or surface water for 1,000 years
(i.e., residual soil levels do not have the potential to exceed groundwater or river
water cleanupievels/RAGs). The nonradionuclide groundwater and river protection
cleanup levels/RAGs listed in Table 1 were calculated using the WAC 173-340
(MTCA) "100 times rule" The "100 times rule" has been applied to the
nonradionucide COC data in accordance with the RDR/RAWP (DOE-RL 2000).

4.0 REMEDIAL/CORRECTIVE ACTIONFiELD ACTIVITIES

4.1 EXCAVATION AND DISPOSAL

Remedial/corrective action at the 116-N-3 site began on July 21, 2000. Excavation of
the site involved removing the overburden materials, debris, the contaminated and
uncontaminated structure, and underlying contaminated soil. Based on field screening
(discussed in Section 4:2), overburden materials identified as potentially clean were
placed in stockpiles for potential use as backfill. Pipeline bypass trenches were
excavated completely, and clean backfill was used toprovide a temporary road for
utilities and crossing. Contaminated materials were disposed of at the ERDF.

On December 21, 2001, the excavation was completed. Pre- and post-remediation
topographic mapsfiorthe waste site are shown in Figures 2 and 3. On Figure 3, the
post-remediation boundary is represented by the bold border. Asshown on the trench
portion of the post-remediation topographic plan, only the portion of the trench near the
crib was excavated. As previously discussed, effluent in the trench percolated into the
soil column before overflowing the first earthen dam. Thus, the remainder of the trench
beyond the first dam was not affected by waste disposal activities and did not require
remediation. The excavation for the entire 116-N-3 site was approximately 21,980 m2
(236,590 ft2) in area. As specified in the ROD (Ecology 2000) and CMS/CP (DOE-RL
2002a), soils were removed beneath the crib and trench to a minimum of 1.5 m(5 ft)
below the engineered structures. Approximately 140,270 metric tons (154,578 tons) of
material from the site were disposed of at the ERDF.
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4.2 FIELD SCREENING

Field screening was conducted during final stages of site remedial action. Field
screening was used to guide the excavation, to quickly assess the presence and level of
contamination, and to assess when remediation was complete. Field screening for the
116-N-3 site included using a radiological data mapping system survey, hand-held beta
and gamma detectors, gamma energy analyses (GEA), and a laser-assisted ranging
and data system. Although it was notrequired, the laser-assisted ranging and data
system was used for screening the overburden piles as well as the pipelines where
access permitted its use. The hand-held detectors were used to screen excavated
waste material and toscreen for excavation wall and floor hot spots. GEA analysis was
used to support waste characterization and to corroborate the radiological mapping
survey and hand-held detector data.

4.3 VARIANCE SAMPLING AND ANALYSIS

The variance analysis quantifies the variability of residual contamination. This
information was used to determine the site-specific number of final cleanup verification
samples to be coliected. Variance sampling and testing was perfomied in June 2001
for the trench and in March 2002 for the crib. As specified in the SAP (DOE-RL 2002b),
variance analysis was performed for the trench and crib shallow zone. Thirty variance
samples were collected from the 116-N-3 Trench, and 30 variance samples were
collected from the 116-N-3 Crib. Variance samples were collected in the locations
shown on the trench and crib sample designs (Appendix C). Variance sampling for the
pipeline was not required by the SAP (DOE-RL 2002b)and was not performed. SAP
instructions state that 11 6-N-3 Crib variance sampling results would be used to
randomly select the requisite number of sample locations for cleanup verification
sampling for the 116-N-3 Pipeline.

The results of the116-N-3 Trench variance analyses and the 116-N-3 Crib variance
analyses calculated that the number of verification samples needed to be taken was
less than the defaultnumber of 10 for the trench and the crib. Therefore, 10 final
verification samples were collected from the trench shallow zone, and 10 samples were
collected from the crib shallow zone. The results of the 11 6-N-3 Crib variance sampling
were used to determine the number of sample locations for the cleanup verification
sampling for the 11 6-N-3 Pipeline shallow zone and overburden. As stated above, the
number of samples calculated by this variance analysis was less than the default
number of 10; therefore, 10 samples were taken from the pipeline shallow zone and
10 samples were taken from the pipeline overburden. This was done perthe SAP
(DOE-RL 2002b).

^
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4.4 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

The division of the site excavation into decision units (e.g., shallow zone and deep
zone) as shown on the sample design figures is a function,of the applicabla RAGs
(Section 3.2, "Remedial Action Goals"). The direct exposure, groundwater protection,
and river protection RAGs are applicable to soils within 4.6 m (15 ft) of the ground
surface. This soil zone is referred to as the shallow zone. The overburden is a
separate shallow zone decision unit. The transition zone is a separate shallow zone
decision unit. The groundwater protection and river protection RAGs are apphcable to
soils greaterthan4.6 m (15 ft) below the ground surface. This soil zone is referred to
as the deep zone.

Final cleanup verification samples were collected following variance sampling, analysis,
and data evaluation. With the exception of transition zone samples, each discrete
verification sample was collected at 10 randomly selected locations by a process
completely separate from the process used forchoosing the locations of the variance
samples. The same process was used for collecting samples for the trench, crib,
pipeline, and overburden. The sample design methodology and sample location figures
are presented in the calculation briefs for variance analysis and sample,design in
Appendix C.

The transition zone is a"clean" zoneeast of the contaminated portion of the 11 6-N-3
Trench. This area is, shown on Figure 1. The transition zone sampling design (DOE-RL
2002b) is systematic and required collection of 12 samples east of the dam separating
the clean east section from the contaminated western portion. A detailed map of the 12
sampling locations of the'transition zone is presented on pages C-193/C194 of this
document.

As described in Section 4.3, the required number of samples for the trench, crib,
pipeline, and overburden shallow zone decision unit was less than the default number of
10 randomly selected discretesaxmples specified in the SAP (DOE-RL 2002b).
Therefore, the default number of 10 samples.were collected from each noted shallow
zone decision unit (excluding the quality assurance/quality control samples). As
specified in the SAP (DOE-RL 2002b), 10 randomly selected samples were collected
from the trench and crib deep zones (i.e., below 4_6 m[15 ft]) in addition to quality
assurance/quality control saniples. There was no deep zone for the pipeline.

Because cooling water effluent never reached the full length of the 116-N-3 Trench
before percolating into the soil column, a large portion of the trench has not been
affected or contaminated by past waste disposal. Because of this the trench is divided
into separate sections for cleanup verification sampling< Per the SAP (DOE-RL 2002b),
a clean transition zone downstream of the first dam of the 11 6-N-3 Trench was located
by systematically collecting 12 verification soil samples from the middle of the trench,
below 3 cover panels. A statistical analysis was performed on the 12 samples. The GEA
results indicated that the transition zone met the requirements for cleanup verification.
All of the analytes with the exception of cobalt-60 were either not detected or were
below Hanford Site background concentrations. The 95% upper confidence limit (UCL)

^
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value for cobalt60 was 0.39 pCi/L, well below the lookup value of 1.4 pCi/L
correspondingto 15 mretn/yr. Therefore, based on the transition zone results the
remainder of the trench downstream of#he transition zone did not require remediation or
additional cleanup verification sampling. Additional discussion on the transition zone is
included in Sections 5_0 and 6:0. Transition zone sample resultsare included in
Appendix A.

When sampling began for the trench, the gamma-emitting constituents (cobalt-60,
ces'ium-137, europium-154, and europium-155) were nofiincluded on the COC list for
the 116-N-3 deep zone. They were, however, included on the COC list for the shallow
zone. After the deep zone verification sampling was completed, it was agreed upon by
the Tri-Parties at the February 28, 2002 UMM (BHI 2002b) to add these gamma-
emitting radionuclides to the deep zone COC list for the 116-N-3 site. It was understood
that#he verification sampling process had already begun for the 116;N-3 Trench in
accordance with Rev. 0 of the SAP (DOE-RL 2002b). Because of this, it was agreed
that new samples did not need to be collected a second time from the deep zone of the
trench for gamma analyses. Instead, it was agreed that 30 gamma-emitting
radionuclide samples that had been collected for an earlier study from the trench deep
zone were to be used in calculating the 95% UCL for deep zone cleanup verification. At
this UMM, it was also agreed that tritium would be deleted from the shallow zone COC
list for the 116=N-3 site,

Cleanup verification sampling began in August 2001 and was finished in April 2002.
The final verification samples were submitted to offsite laboratories for analysis using
approved U.S. Environmental Protection Agency analytical methods, as required per the
SAP (DOE-RL2002b):

The 11 6-N-3 Trench and Crib consisted of botha shallow and a deep zone decision
unit. The 116-N-3 Pipeline did not have a deep zone decision unifbecause the pipeline
excavation was predominantly less than4.E m(15 ft) in depth, and contaminant
concentrations for the entire pipeline excavation met the more stringent shallow zone
criteria. Thus, the pipeline did not require a separate deep zone decision unit and
separate sampling effort. The crib and trench were excavated toa depthgreater than
4.6 m(15 ft) with the shallow zone consisting of the excavation sidewalls to a depth of
4.6 m (15 ft) and the deep zone consisting of the excavation sidewalls below 4.6 m
(15 ft) together with the floor of the excavation. All deep zone samples were collected
below a depthof 4.6 m(15 ft).

The 116-N-3 Trench,Pipeline, and Crib each had shallow zone decision units. Each
unit contained 10 sampling points (trench: SZ-01 - SZ-10; pipeline: SP-01 - SP-10;
crib: SZ-01 - SZ-10). Therefore, a total of 30 shallow zone verification samples were
collected for the 11 6-N-3 shallow zone. The trench deep zone contained 10 sampling
points and 30 pilot study samples that were used in the 95% UCL calculation (trench:
DZ-01 -DZ-10,andtrenchA-1-trenchA-30). Ayain,the30pilofistudysampleswere

^ used for cleanup verification of the added deep zone COCs. The crib deep zone
contained 10 sampling points (crib: DZ-01 - DZ-10). A total of 50 samples were
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collected for the 116-N-3 deep zone. In addition, an overburden decision unit was
included with this site, which included 10 sampling points (pipeline: CTVB-01 - OVB-10): ^
Also, the 116-N-3 Tren,ch transition zone contajned 12;sampling points (TZ-01 - TZ-12).
Again, the transition zone was used to distinguish between the contaminated and
uncontaminated portions of the trench. The sample design calculationsfior the t 16-N-3
site are documented in the sample area and location calculation briefs included in
Appendix C.

5.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation and modeling of the 116-N-3 cleanup verification
data for comparison with the data quality criteria and closure performance
standardslRAGs.

5.1 DATA QUALITY ASSESSMENT PROCESS

A data quality assessment (DQA) is performed to compare the verification sampling
approach and resulting analytical data with the sampling and data quality requirements
specified by the project objectives and performance specifications.

The DQA for the 116-N-3 sitedetermined that the data are of the right type, quality, and
quantity to support site verification decisions within specified error tolerances. All
analytical data were found to be acceptable for decision-making purposes. The
evaluation verified that the sample designs were sufficient for the purpose of clean site
verification_ The cleanup verification sample analytical data are stored in the Hanford
Environmental informationSystem and are summarized in AppendixA. The detailed
DQA is presented in Appendix B.

5_2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The primary statistical calculation usedto support cleanup verification is the 95%UCL
on the arithmetic mean of the data. The 95% UCL values for each COC were computed
for each decision unit by combining the analytical results for the trench, crib, and
pipeline verification sampling (Section 4.4) (e.g., for the shallow and deep zones, and
overburden). In summary, the analytical results for the crib, trench, and pipeline shallow
zones were combined to determine the 95% UCL result for the shallowzone decision
unit. Likewise, the analytical results for the crib and trench deep zones were combined
to determine the 95% UCL result for the deep zone decision unit. Since only the
pipeline had an overburden, combining of analytical data did not take place for the
overburden decision unit. During calculation of the 95% UCL, the individual sample
results are reviewed and, as appropriate, duplicate sample data and nondetect data are
adjusted per the SAP (DOE-RL 2002b). This process is summarized below.
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^ Appendix C shows the 95% UCL calculation brief for the combined 116-N-3 Trench,
Crib, and Pipeiine. Individual 95% UCL calculation briefs were also completed for the
trench, crib, and pipeline, evaluated separately. Each of these calculation briefswent
through the cleanup verificationcalculation brief approvaCprocess, and are archived in
the Environmental Restoration Contract (ERC) Project files.

Verification sampling summary statistics (95% UCL values) are listed in Table 2.
Individual sample cleanup verification results are presented in Appendix A.

• Radionuclides: The laboratory re:portedvalue is used in the calculation of the 95%
UCL. In cases where the laboratory does not report a value for data qualified with a
"U" (i.e., less than the detection limit), half of the minimum detectable activity is used
in the calculation of the 95% UCL: Data flagged as estimated (i.e., "J") indicate that
the associated concentration is an estimate but that the data may be used for
decision-making purposes.

• Nonradionuclides: For data flagged with a"U' (i.e., less than detection), a value
equal to one-half the practical quantitation limit isused in the calculation of the 95%
UCL, as required by Washington State Department of Ecology regulations
(WAC 173-340-740(7)(g)), For nonradionucGdes, if greater than half of the sample
results for a given COC are below detection; then the statisfical value is set equal to
themaximum concentration detected (i.e.,versuscomputing a95°fo UCL), Data
flagged as estimated (i.e., "J") indicate that the associated concentration is an
estimate but that the data may be used for decision-making purposes.

^
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Table 2. Cleanup Verification Data.

^
Co

95% UCL Statisticai Values
14. nford

Cleanup Verification Data Setb

COCs $hallow
Z n

Deep
Z

Overburden

Site
Back Youndg

a
Shallow

n

Deep
Zone° verburdeneo one ezo

Levei t Level II : Level III

Radionuclides (pCi/g)°

Americium-241 0.102 154 0.0712 NA 0.102 154 0.00438 0.00607 0.0712 =

Cobalt-60 0.387 5,580 0.0946 0.008 0.387 5,580 0.781 0.717 0:0946

Cesium-137 0.406 4,900 0.0856 1.1 0:406 4,900 0.211 0.083Z , 0(<8G)

Europlum-154 0.0603 8.7 0.0289 0.033 0.0603 8.7 0.302 0.162 0(<BG)

Europium-155 0.0422 6.45 0.0508 0:054 0.0422 6.45 0.233 0.0929 0(<BG)

Trltium (H-3) NC -0.00726 NC NA NC -0:0076 -0.00726 -0.00726 NC

Nickel-63 -0.0622 1,030 -0.624 NA -0.0622 1,030 82.6 8.12 -0.624

Plutonium 239/240 0.0282 258 0.0235 0.025 0.0282 258 0:00744 0.0103 0(<60)

Strontium-90 0.170 1,460 0.0139 0.18 0.170 1,460 117 91.5 0(<BG)

Nonradionuclides (mg/kg)

Mercury 0.0200 NC 0.0200 0.33 0.0200 NC 0:0200

Nitrate 1.24 3.0 11,8 52 1.24 3.0 11,8

aRepresents the 90'" percentileofthe lognormal distribution (DOE-RL 1995). - - " .
°The statistical value above background is used as theinput value for FdESidual RADioactivity (RESRAD) modeling. For overburden, background is subtracted from all `. .
radionuclides. Refer to Appendix C for additional details on determination of statisticalvalues. '. ..
cLaboratory data including the minimum detectable activityor practical quantitation limit for the Individual cleanup verificatlon samplesare included inAppendix A andthe95%UCL

calculation brief.
°Thecleanup veriiication model comprises four depth intervals: (1) shallow zone, (2) deep zone -level I, (3) deep2one - level II, and (4) deep zone- level III. A schematic
cross section of the site-specific verification model is included in the 11 B-N-3 Combined Trench, Crib, and Pipeline RESRAD Calculation caiculation brief included in .:.
Appendix C. Level II and tll radionuclide concentrations are based on a borehole (199-N-109A) completed at the 116-N-3 site. Borehole results are included in Appenc(ix C.

BG = Background. " ..
NA= Not available. . . . "
NC = Not a COC for thiszone.
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Statistical calculations are presented in the 116-N-3 Combined Trench, Crib, and
Pipeline Cleanup Verification 95% UCL Calculations calculation brief ( Appendix C). The
columns on the left side of Table 2 are the 95% UCL statistical values before
subtraction of background, if appropriate. The columns on the right side of the table
present statistical values adjusted for background; it is these values that constitute the
cleanup verification data set and are used for RESidual RADioactivity ( RESRAD)
modeling. For overburden, background is subtracted from the statistical value for all
radionuclides when background values are available.

5.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL

The summary of statistical values presented in Table 2 were evaluated and used along
with radionuclide data from Borehole 199-N-109A drilled at the 11 6-N-3 Crib to develop
a site-specific cleanup verification model. The location of this borehole is shown on
Figure 3. The borehole is within the remediation area of the 116-N-3 site. The
summary results for Borehole 199-N-109A are included in a January 30, 2001 technical
memorandum included in Appendix C(BHI 2002a). Table 3 summarizes the 116-N-3
site borehole (199-N-109A) data.

Table 3. Summary of Borehole 199-N-109A Data by Layer.

Isotope
116-N-3 Deep Zone Level II

(Layer B)

(pCilg)

116-N-3 Deep Zone Level III
(Layer C)

(pCi/g)

Cs-137 0.211 0.0832
Co-60 0.781 0.717
Eu-152 0.767 0.00144
Eu-154 0.302 0.162
Eu-155 0.233 0.0929
Pu-238 0.00373 0.00566

Pu-239/240 0.00744 0.0103
Sr-90 177 11.5
U-235 0.00677 0.0291
U-238 0.489 0.418

Modeling was done because initial RESRAD runs showed that based on the
conservative assumption outlined in the RDR/RAWP (DOE-RL 2000), the Deep Zone
Level I contaminant statistical value concentrations would extend uniformly to
groundwater. Based on this, RESRAD predicted that the concentrations of
americium-241, cobalt-60, cesium-137, nickel-63, plutonium-239, plutonium-240, and
strontium-90 in Deep Zone Level I would result in groundwater concentrations that
exceeded the groundwater RAGs. Because the assumption that the Deep Zone Level I
contaminant concentrations extend uniformly to groundwater is too conservative in the
case of these contaminants, contaminant depth distributions were obtained using the
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data reported from Borehole 199-N-109A. The borehole data was used to construct a
three-layer model providing RESRAD concentration inputs. Figure 4 illustrates the
relationship between the borehole layers A, B, and C and Deep Zone Levels I, II, and III
of the 116-N-3 site. Layer A was based on the 95% UCL of verification samples
collected at the excavation floor of the crib and trench. Layer B (middle layer of the
deep zone), and Layer C (bottom layer of the deep zone) were based on Borehole
199-N-109A values. These three layers are referred to as Deep Zone Levels I, II, and
III in the RESRAD modeling for the 116-N-3 site.

Figure 4. Borehole 199-N-109A.
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5.4 RESRAD MODELING

For the purpose of RESRAD modeling, the 100-N Area is represented by an individual
resident in a rural-residential setting. The resident is assumed to consume crops raised
in a backyard garden; consume animals products, such as meat and milk from locally
raised livestock or meat from game animals ( including fish); and live in a residence on
the waste site. The exposure pathways considered in estimating dose from
radionuclides in soil are inhalation; soil ingestion; ingestion of crops, meat, fish, and
milk; and external gamma exposure. It is assumed that contaminated groundwater
would not be used for drinking, irrigation, or any other use (DOE-RL 2000). This
individual is conservatively assumed to spend 80% of his or her lifetime on site.

The individual radionuclide cleanup verification statistical values (Table 2) were entered
into the RESRAD computer code, Version 6.1 (ANL 2001), to estimate the dose rate
and the impact on groundwater and the river from residual COC concentrations. The
direct radiation exposure dose rate to the resident living in his or her basement (rural-
residential scenario) was conservatively estimated by substituting (for analysis
purposes) a case where the resident is standing on level ground with the soil containing
concentrations representative of residual (i.e., post-cleanup) shallow zone soils. This is
conservative because it ignores the potential shielding effects of concrete basement
walls and any clean backfill between residual soil contamination and the basement
walls.

Details of the RESRAD modeling methodologies, results, input values, and the site-
specific cleanup verification model are included in the RESRAD calculation brief
(Appendix C) and are described in detail in the RDR/RAWP (DOE-RL 2000). The
drinking water dose rate calculations based on the RESRAD estimated groundwater
radionuclide concentrations are shown in the comparison to drinking water standards
calculation brief (Appendix C). Specific results from the calculations are discussed in
Section 6.0.

6.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial actions at the 116-N-3 site meet the applicable
RAGs. Sections 6.1, 6.2, and 6.3 address attainment of direct exposure RAGs,
groundwater protection RAGs, and Columbia River protection RAGs, respectively.
Section 6.4 documents application of the WAC 173-340 (MTCA) three-part test. This
test is required for nonradionuclide COCs only, and is based on the most restrictive
RAG for each zone.
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6.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS/
PERFORMANCE STANDARDS ATTAINED

6.1.1 Radionuclides

The results of the RESRAD dose rate estimates for the shallow and deep zones for
the site and all-pathways scenarios are presented in Figure 5. The results for the
overburden are presented in Figure 6. These dose rates represent the dose
contributions from soils at relevant time periods. The dose is largest at present
(year 2002), 5.95 mrem/yr and 1.11 mrem/yr from the site and overburden,
respectively, and decreases to 1.58 x 10-02 mrem/yr and 5.60 x 10-03 mrem/yr in
1,000 years from the site and overburden, respectively. The estimated dose rate in
the year 2018 from the site is 2.22 mrem/yr and 1.80 x 10-01 mrem/yr from
overburden.

Figure 5. RESRAD Analysis - All Radionuclides, All-Pathways
Dose Rate Estimate (Shallow and Deep Zones).
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Figure 6. RESRAD Analysis - All Radionuclides, All-Pathways
Dose Rate Estimate (Overburden).
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The 2018 date corresponds to the 30-year site cleanup schedule of the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1998). All dose rate estimates
are less than the 15 mrem/yr RAG/cleanup level. The RESRAD computations are
presented in detail in the referenced calculation briefs summarized in Appendix C.
Additional supportive information for individual data sets from each of the components
of the 116-N-3 site (i.e., trench, crib, and pipeline) were input into RESRAD and run.
Each of the individual site component doses is less than the 15 mrem/yr RAG.
Calculation briefs for each of the site components are included in Appendix C.

6.1.2 Nonradionuclides

6.1.2.1 Direct Comparison to RAGs. Table 4 compares the cleanup verification
statistical values presented in Table 2 to the direct exposure RAGs/cleanup levels
presented in Table 1.

Table 4. Attainment of Nonradionuclide Direct Exposure Standards.

Direct Exposure Shallow Zone Overburden
Nonradionuclides RAG Statistical Value Statistical Value

Direct Exposure
a(mg/kg) ( mg/kg) ( mg/kg)

RAGs Attained?

Mercury 24 0.0200 0.0200 Yes

Nitrate 8,000 1.24 11.8 Yes

aCriterion is comparison to the cleanup criteria (RAG). The SAP refers to these as preliminary action levels (PALs).

6.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic
COCs, WAC 173-340 (MTCA) specifies the evaluation of the hazard quotient, which is
given as daily intake divided by a reference dose (DOE-RL 1995). For cleanup actions
under the ROD (Ecology 2000), a comparable conservative approach is used to
demonstrate attainment of the noncarcinogenic risk requirements.

The COCs with noncarcinogenic effects at this site are mercury and nitrate. The sum of
the individual COC quotients for the shallow zone soils is below the limit of 1.0.
Therefore, the noncarcinogenic risk requirements have been attained. This is shown in
the 95% UCL calculation brief (Appendix C).

6.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide
carcinogenic COCs, the WAC 173-340 (MTCA) Method B cleanup limits are based on
an incremental cancer risk of 1 x 10-6. For nonradionuclide carcinogenic COCs, the
total excess cancer risk must be less than 1 x 10-5 (EPA et al. 1998).

There are no nonradionuclide carcinogenic COCs at this site. Therefore, the
carcinogenic risk standards have been attained.

23



CVP-2002-00002
Rev. 0

6.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED

6.2.1 Radionuclides

The estimated groundwater concentrations for all of the radionuclide COCs contributed

by the site soils are shown in the RESRAD calculation brief (Appendix C). Table 5
shows the total peak concentration predicted for each radionuclide COC and provides
the individual RAGs for comparison. No COC is predicted to exceed the RAGs;
therefore, the RAGs are attained.

Table 5. Estimated Peak Radionuclide Groundwater Concentrations
(Summing Shallow and Deep Zone Impacts) Compared to RAGs.

Radionuclide
Peak Concentration

(pCi/L)
RAG

(pCi/L)
RAGS Attained?

(Yes/No)

9 9 6-N-3 Site

Americium-241 a 15° Yes

Cobalt-60 a 100b Yes

Cesium-137 a 60 b Yes

Europium-154 a 60 b Yes

Europium-155 a 600 b Yes

Tritium (H-3)d a 20,000d Yes

Nickel-63 1.76 50 b Yes

Plutonium-239/240 a 15e Yes

Strontium-90 5.51 f 8e Yes

Overburden Soil

Americium-241 a 15c Yes

Cobalt-60 a 100b Yes

Cesium-137 a 60 b Yes

Europium-154 a 60 b Yes

Europium-155 a 600 b Yes

Tritiumd a 20,000 d Yes

Nickel-63 a 50b Yes

Plutonium-239/240 a 15c Yes

Strontium-90 a 8e Yes

a Based on RESRAD modeling, these radionuclides do not reach groundwater in 1,000 years.
bLookup value corresponding to a dose rate of 4 mrem/yr.

°Alpha emitters must meet drinking water standards based on the more stringent of the 15 pCi/L maximum

contaminant level or 1/25th of the derived concentration guide per DOE Order 5400.5.
dThe tritium 95% UCL statistical value was negative and therefore was not input into RESRAD. Tritium is a

COC for the deep zone decision unit only.
' U.S. Environmental Protection Agency drinking water promulgated RAG (40 CFR 141.55).

i The peak concentration values are located in calculation brief number 0100N-CA-V0059, Table 6. The

nickel-63 concentration is expected to occur at year 137, and the strontium-90 concentration is expected to
occur at year 42. This calculation brief is located in Appendix C of this document.
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Figure 7 shows the individual organ dose rates for beta- and gamma-emitting
radionuclides predicted over 1,000 years, as shown in the 116-N-3 Combined Trench,
Crib, and Pipeline Comparison to Drinking Water Standards calculation brief
(Appendix C). None of the organ dose rates are predicted to exceed the 4 mrem/yr
standard over 1,000 years. On the individual site component basis (i.e., 11 6-N-3 Crib,
Trench, and Pipeline), none of the individual site components exceed the RAGs.
Individual site component groundwater peaks can be found in the individual calculation
briefs that were completed for the trench, crib, and pipeline. These briefs are
referenced in Section 9.0.

Figure 7. Dose Rates to Organs from Groundwater.
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6.2.2 Nonradionuclides

Table 6 illustrates the comparison of cleanup verification statistical values to the
groundwater protection RAGs. The listed RAGs are based on background or the
"100 times groundwater cleanup rule." The results of meeting the listed RAGs
demonstrate that the groundwater protection RAG has been attained.

6.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED

6.3.1 Radionuclides

The river protection RAGs for radionuclides are identical to the groundwater protection
RAGs. The RESRAD modeling results were compared to the groundwater protection
RAGs in Table 5.
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Table 6. Attainment of Nonradionuclide Remedial Action Goals for
Protection of Groundwater and the Columbia River.

Nonradio-
nuclides

Soil RAG for
Groundwater
Protection

( mg/kg)

Soil RAG for
Columbia River

Protection
( mg/kg)

Statistical Cleanup
Verification
Data Value

( mg/kg)

Groundwater
and/or River

Protection RAGs
Exceeded?

RAGs
Attained?
(Yes/No)

Shallow Zone

Mercury 0.33 0.33 0.02 No Yes

Nitrate 1,000a 2,000 1.24 No Yes

Deep Zone

Mercury Not a deep zone COC

Nitrate 1,000a 2,000 3.0 No Yes

Overburden

Mercury 0.33 0.33 0.02 No Yes

Nitrate 1,000a 2,000 11.8 No Yes

aCleanup verification samples were analyzed for nitrates as nitrogen. Therefore, the 100 times rules are applied
directly to the drinking water maximum contaminant level of 10 mg/L for nitrates as nitrogen.

The results indicated that radionuclides are not predicted to reach groundwater in
1,000 years (and, by extension, not predicted to reach the Columbia River) at levels
above 4 mrem/yr; therefore, the Columbia River protection RAGs/performance
standards have been attained.

6.3.2 Nonradionuclides

Table 6 illustrates the comparison of cleanup verification statistical values to the
Columbia River protection RAGs. The listed RAGs are based on background or the
"100 times dilution attenuation factor (DAF) times surface water quality rule." The
results of meeting the listed RAGs/performance standards demonstrate that the RAGs
have been attained.

6.4 WAC 173-340 (MTCA) THREE-PART TEST

Sections 6.1, 6.2, and 6.3 looked separately at attainment of the direct exposure RAGs,
groundwater protection RAGs, and Columbia River protection RAGs. Section 6.4
documents application of the WAC 173-340 (MTCA) three-part test for nonradionuclides
using the most restrictive RAGs. The most restrictive RAG is defined as the lowest of
the direct exposure, groundwater protection, and river protection RAGs. The direct
exposure, groundwater protection, and river protection RAGs are applicable to the
shallow zone. Groundwater and river protection RAGs are applicable to the deep zone.
The WAC 173-340 (MTCA) three-part test consists of the following criteria: (1) the
cleanup verification statistical value must be less than the cleanup level, (2) no single
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detection can exceed two times the cleanup criteria, and (3) the percentage of samples
exceeding the cleanup criteria must be less than 10%.

Table 7 summarizes the results of the WAC 173-340 ( MTCA) three-part test
(WAC 173-340-740(7)) for the shallow and deep zone sample data sets. For each
nonradionuclide COC, the table lists the most restrictive applicable RAG (selected from
the RAGs in Table 1), the maximum detected value, the total number of samples
collected, and the number of samples exceeding the most restrictive RAG. The final
column of the table describes the result of applying the three WAC 173-340 (MTCA)
criteria using the values listed in the preceding columns.

Table 7 shows that all nonradionuclide COCs pass the WAC 173-340 (MTCA) three-
part test.

Table 7. Application of the WAC 173-340 (MTCA) Three-Part Test.

Nonradionuclides
Most Stringent
Applicable RAG

(mg/kg)

Statistical
Value

( mg/kg)a

Maximum
Detected
(mg/kg)b

Total
Number of
Samples`

Number
Exceeding
Criteriad

RAGs
Attained?
(YeslNo)

Shallow Zone

Mercury 0.33 0.02e ND 33 0 Yes

Nitrate 1,OOOf 1.24 7.6 33 0 Yes

Deep Zone

Mercury Mercury is not a deep zone COC

Nitrate 1,000 f 3.0 14.8 22 0 Yes

Overburden

Mercury 0.33 0.02e ND 11 0 Yes

Nitrate 1,OOOf 11.8 11.2 11 0 Yes

aCriterion is comparison to the cleanup RAG.
bCriterion is no single detection can exceed two times the cleanup criteria.
`The total number of samples includes field duplicate samples, which are included in the evaluation as separate samples.
dCriterion is the percentage of samples exceeding the cleanup criteria must be less than 10%.
PThis value is the practical quantitation limit (PQL) for this analyte. Analyte concentrations for this test were below
detection limits of this method.
fCleanup verification samples were analyzed for nitrates as nitrogen. Therefore, the 100 times rules are applied
directly to the drinking water maximum contaminant level of 10 mg/L for nitrates as nitrogen.
ND = Not detected. Analyte concentration is below detection limits of the method and/or instruments used
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7.0 RADIONUCLIDE RISK INFORMATION

The radionuclide RAG for direct exposure is derived from the ROD (Ecology 2000)
and is expressed in terms of an allowable radiation dose rate above background
(i.e., 15 mrem/yr). The RAG evaluation (Section 5.0) involved using the RESRAD
model to estimate total annual radiation dose rates for 1,000 years for comparison to
the RAG. Radiation presents a carcinogenic risk, and the RESRAD model also
calculates the excess lifetime cancer risk associated with the estimated radiation dose
rates. The "National Oil and Hazardous Substances Pollution Contingency Plan"
(40 CFR 300) presents a target range for residual risk of 10-4 to 10-6. Figures 8 and 9
illustrate excess lifetime cancer risk as estimated using the RESRAD model. Because
of radioactive decay, the risk decreases over time. The estimated risk is largest, 5.81 x
10-05 from the site and 7.16 x 10-06 in the overburden at present (year 2002), and
decreases to 3.53 x 10-08 from the site and 1.37 x 10-0$ from the overburden in
1,000 years. The estimated risk in the year 2018 is 2.99 x 10-°5 from the site and 1.13 x
10-06 from the overburden. Figures 10 and 11 plot the radiation dose rate above
background, similar to Figure 5, and show the corresponding radionuclide excess
cancer risk at present and in the year 2018.

Figure 8. RESRAD Analysis - Radionuclide Excess Cancer Risk,
All Pathways (Shallow and Deep Zones).
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Figure 9. RESRAD Analysis - Radionuclide Excess Cancer Risk,
All Pathways (Overburden).

:::i::

1.0E-05
Y -_ _ ---_ -- - - - ^ ^^-- --_ _ ^ - 1^^, - --- - - _ - ---^ _ - - k-I - --- -- _ -^ f1.0E-06

-
__ - -_-^.

1.0E-07

1.0E-08
.t

0 1 10 100 1000

Time (Years)

Figure 10. RESRAD Analysis - Radionuclide Dose Rate, All Pathways,
With Corresponding Excess Cancer Risk Values

(Shallow and Deep Zones).
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Figure 11. RESRAD Analysis - Radionuclide Dose Rate, All Pathways, With
Corresponding Excess Cancer Risk Values

(Overburden).
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8.0 STATEMENT OF PROTECTIVENESS

This CVP/closure report demonstrates that remedial action at the 116-N-3 site has
achieved the RAOs and corresponding RAGs established in the approved Interim
Action ROD (Ecology 2000) and RDR/RAWP (DOE-RL 2000). The remaining soils at
the 116-N-3 site including overburden soils have been sampled, analyzed, and
modeled. The results of this effort indicate that the materials from the 116-N-3 site
containing COCs at concentrations exceeding RAGs have been excavated and
disposed of at the ERDF. These results also indicate that residual concentrations in the
shallow zone and overburden soil will support future land uses that can be represented
(or bounded) by a rural-residential scenario, and that residual concentrations throughout
the site including overburden soils are protective of groundwater and the Columbia
River. The acceptability of unrestricted direct exposure to deep zone soils has not been
demonstrated; therefore, institutional controls to prevent uncontrolled drilling or
excavation into the deep zone (i.e., below 4.6 m [15 ft]) are required. The 116-N-3 site
has been remediated in accordance with the ROD (Ecology 2000) and may be
backfilled. Overburden soils are suitable for use as backfill. In accordance with the
100-NR-1 Treatment, Storage, and Disposal Units Corrective Measures Study/Closure
Plan (DOE-RL 2002a) and the Remedial Design Report/Remedial Plan for the
100-NR-1 Treatment, Storage, and Disposal Units (DOE-RL 2000), it is assumed that
contaminated groundwater would not be used for drinking, irrigation, or any other use.
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Table A-1. Shallow Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11/16/01, 1/07/02, 1/30/02, and 4/02/02). (Sheet 1 of 4)

Sample HEIS Sample Am-241b Cs-137 Co-60 Eu-154 Eu-155

Point Number Date pCi/g 0 MDA pCilg Q MDA pCilg Q MDA pCi/g Q MDA pCi/g Q MDA

Trench SZ-04 B12P75 8/27/2001 0.00E+00 U 1.60E+00 3.30E-02 1.50E-02 3.70E-02 a 1.50E-02 4.30E-02 U 4.30E-02 3.70E-02 U 3.70E-02

Trench duplicate
of B12P75

B12P76 8/27/2001 3.24E-01 U 1.60E+00 3.20E-02 1.90E-02 4.40E-02 a 2.OOE-02 5.80E-02 U 5.80E-02 4.10E-02 U 4.10E-02

Trench split of
612P75

B12PD7 8/27/2001 8.18E-03 U 2.03E-02 2.34E-02 1.83E-02 4.40E-02 U 2.68E-02 -8.69E-03 U 6.05E-02 3.22E-02 U 4.36E-02

Trench SZ-01 B12P81 8/24/2001 -1.30E-01 U 9.90E-01 3.30E-02 U 3.30E-02 6.20E-02 3.60E-02 1.50E-01 U 1.50E-01 6.70E-02 U 6.70E-02

Trench SZ-02 B13CF6 11/15/2001 -2.80E-02 U 2.20E-01 3.30E-02 U 3.30E-02 4.00E-02 U 4.00E-02 1.10E-01 U 1.10E-01 5.70E-02 U 5.70E-02

Trench SZ-03 B12P74 8/24/2001 3.87E-01 U 1.70E+00 1.10E-02 U 1.10E-02 1.20E-02 U 1.20E-02 3.60E-02 U 3.60E-02 4.70E-02 U 4.70E-02

Trench SZ-05 B13CF7 11/16/2001 1.26E-01 U 1.90E-01 4.OOE-02 U 4.OOE-02 4.70E-02 U 4.70E-02 1.30E-01 U 1.30E-01 5.90E-02 U 7.30E-02

Trench SZ-06 B12P78 8/27/2001 -1.29E-01 U 4.80E-01 1.51E-01 1.90E-02 2.65E-01 2.OOE-02 5.20E-02 U 5.20E-02 7.20E-02 U 7.20E-02

Trench SZ-07 B12P79 8/27/2001 -5.30E-02 U 4.30E-01 1.10E-02 U 1.10E-02 3.30E-02 a 1.30E-02 4.10E-02 U 4.10E-02 3.80E-02 U 3.80E-02

Trench SZ-08 B12P80 8/24/2001 2.60E-01 U 1.00E+00 2.50E-02 U 2.50E-02 1.30E-02 U 1.50E-02 4.20E-02 U 4.20E-02 2.80E-02 U 2.80E-02

Trench SZ-09 B12 P84 8/24/2001 1.21 E-01 U 9.30E-01 2.20E-02 U 2.20E-02 2.50E-02 U 2.50E-02 8.OOE-02 U 8.OOE-02 5.10E-02 U 5.10E-02

Trench SZ-10 B12P85 8/24/2001 3.12E-01 U 6.OOE-01 2. O O E-01 4.40E-02 2.05E-01 4.60E-02 1.30E-01 U 1.30E-01 6.70E-02 U 6.70E-02

Crib SZ-01 B14CL2 4/02/2002 1.40E-01 U 1.40E-01 4.80E-02 a 4.30E-02 4.20E-02 U 4.20E-02 1.40E-01 U 1.40E-01 1.00E-01 U 1.00E-01

Crib duplicate of
B14CL2

B14CL3 4/02/2002 7.10E-02 U 7.10E-02 1.65E-01 1.90E-02 4.OOE-02 a 1.80E-02 5.50E-02 U 5.50E-02 5.20E-02 U 5.20E-02

Crib split of
B14CL2

B10059A 4/02/2002 6.87E-03 U 3.74E-02 2.29E-02 1.56E-02 8.37E-03 U 1.65E-02 2.38E-02 U 4.80E-02 1.47E-02 U 3.89E-02

Crib SZ-02 B14CL5 4/02/2002 3.OOE-02 U 3.OOE-02 8.40E-02 2.60E-02 5.40E-02 2.60E-02 7.70E-02 U 7.70E-02 9.20E-02 U 9.20E-02

Crib SZ-03 B14CL6 4/02/2002 1.40E-01 U 1.80E-01 6.60E-02 a 5.60E-02 2.10E-01 U 2.10E-01 1.80E-01 U 1.80E-01 1.30E-01 , U 1.30E-01

Crib SZ-04 B14CL7 4/02/2002 9.10E-02 U 9.10E-02 2.50E-02 U 2.50E-02 2.70E-02 U 2.70E-02 7.50E-02 U 7.50E-02 6.70E-02 U 6.70E-02

Crib SZ-05 B14CL8 4/02/2002 2.00E-01 U 2.OOE-01 2.40E-02 U 2.40E-02 2.90E-02 U 2.90E-02 1.00E-01 U 1.OOE-01 9.40E-02 U 9.40E-02

Crib SZ-06 B14CL9 4/02/2002 2.90E-02 U 2.90E-02 2.OOE-02 U 2.OOE-02 2.10E-02 U 2.10E-02 7.70E-02 UI 7.70E-02 5.OOE-02 U 5.OOE-02

Crib SZ-07 B14CMO 4/02/2002 1.80E-02 U 1.80E-02 1.73E-01 1.80E-02 9.20E-02 1.90E-02 5.50E-02 U 5.50E-02 2.90E-02 U 2.90E-02

Crib SZ-08 B14CM1 4/02/2002 5.80E-02 U 5.80E-02 1.60E-02 U 1.60E-02 1.70E-02 U 1.70E-02 5.80E-02 U 5.80E-02 4.20E-02 U 4.20E-02

Crib SZ-09 B14CM2 4/02/2002 3.60E-02 U 3.60E-02 9.OOE-03 U 9.OOE-03 9.OOE-03 , U 9.00E-03 3.OOE-02 U 3.00E-02 3.30E-021 U 3.30E-02

Crib SZ-10 B14CM3 4/02/2002 1.00E-01 U 1.OOE-01 1.27E+00 1.40E-02 7.96E-01 1.70E-02 4.50E-02 U 4.50E-02 4.70E-02j U 4.70E-02

a Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database ^^
and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation. <;U
°For Am-241, GAMMAGS results are reported for the crib and pipeline, and isotopic results are reported for the trench. Both methods are equally suitable. o
U = Analyte is below detection limits of the method and instruments used (not detected). o
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result. o
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Table A-1. Shallow Zone Cleanup Verification Data
(8/24101, 8/27/01, 11115/01, 11 /16/01, 1/07/02, 1130/02, and 4/02/02). (Sheet 2 of 4)

fV

Sample HEIS Sample Am-241b Cs-137 Co-60 Eu-154 Eu-155

Point Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCilg Q MDA pCi/g Q MDA

Pipeline SP-02 613P83 1/07/2002 1.20E-01 U 1.20E-01 9.16E-01 7.50E-02 3.04E-01 6.40E-02 1.70E-01 U 1.70E-01 1.20E-01 U 1.20E-01

Pipeline duplicate
of B13P83

B13TF3 1/07/2002 2.60E-01 U 2.60E-01 1.24E+00 4.70E-02 6.98E-01 1 4.10E-02 1.20E-01 U 1.20E-01 1.10E-01 U 1.10E-01

Pipeline split of
813P83

B13TF5 1/07/2002 2.13E-01 1.69E-02 7.30E-01 1.93E-02 3.01 E-01 1.83E-02 2.40E-02 U 6.27E-02 1.90E-02 U 5.77E-02

Pipeline SP-01 B13P82 1/07/2002 4.30E-02 U 4.30E-02 3.30E-02 i U 3.30E-02 3.40E-02 U 3.40E-02 1.10E-01 U 1.10E-01 7.20E-02 U 7.20E-02

Pipeline SP-03 B13TD5 1/07/2002 2.60E-01 U 2.60E-01 4.30E-02 ' U 4.30E-02 1.50E-01 U 1.50E-01 1.40E-01 U 1.40E-01 1.20E-01 U 1.20E-01

Pipeline SP-04 B13TD6 1/07/2002 7.90E-02 U 7.90E-02 8.97E-01 9.30E-02 2.80E-01 9.70E-02 2.70E-01 U 2.70E-01 1.70E-01 U 1.70E-01

Pipeline SP-05 B13TD7 1/07/2002 5.90E-02 U 5.90E-02 2.09E-01 5.00E-02 1.66E-01 7.10E-02 2.00E-01 U 2.00E-01 8.70E-02 U 8.70E-02

Pipeline SP-06 B13TD8 1/07/2002 9.30E-02 U 9.30E-02 4.90E-02 U 4.90E-02 1.00E-01 U. 1.00E-01 1.30E-01 U 1.30E-01 8.80E-02 U 8.80E-02

Pipeline SP-07 813TD9 1/07/2002 1.30E-01 U 1.30E-01 1.82E+00 4.70E-02 2.50E+00 4.10E-02 1.20E-01 U 1.20E-01 9.20E-02 U 9.20E-02

Pipeline SP-08 B13TFO 1/07/2002 2.70E-01 U 2.70E-01 9.10E-02 a 4.10E-02 4.70E-02 U 4.70E-02 1.30E-01 U 1.30E-01 1.20E-01 U 1.20E-01

Pipeline SP-09 B13TF1 1/07/2002 1.OOE-01 U 1.OOE-01 1.09E+00 3.80E-02 1.23E+00 3.10E-02 9.70E-02 U 9.70E-02 7.40E-02 U 7.40E-02

Pipeline SP-10 B13TF2 1/30/2002 5.OOE-02 U 5.00E-02 4.87E-01 4.80E-02 3.94E-01 3.90E-02 1.60E-01 U 1,60E-01 7.20E-02 U 7.20E-02

a Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database

and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
°For Am-241, GAMMA_GS results are reported for the crib and pipeline, and isotopic results are reported for the trench. Both methods are equally suitable.

U = Analyte is below detection limits of the method and instruments used (not detected).
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
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Table A-1. Shallow Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11/16/01, 1/07/02, 1/30/02, and 4/02/02). (Sheet 3 of 4)

W

Sample HEIS Sample Ni-63 Pu-239/240 Sr-90 Nitrate Hg
Point Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA mg/kg I Q PQL mg/kg Q PQL

Trench SZ-04 B12P75 8/27/2001 -2.69E+00 U 1.00E+01 1.37E-01 U 1.OOE+00 3.68E-01 a 1.80E-01 1.80E-01 1.70E-01 2.OOE-02 U 2.00E-02

Trench
duplicate of
B12P75

B12P76 8/27/2001 -3.08E+00 U 9.80E+00 9.70E-02 U 7.50E-01 4.20E-02 U 1 1.60E-01 2.00E-01 U 2.OOE-01 2.00E-02 U 2.OOE-02

Trench split of
B12P75

B12PD7 8/27/2001 3.15E+00 U 6.55E+00 1.42E-02 U 1.96E-02 2.29E-02 U 1.45E-01 3.60E-02 U -- 9.10E-03 B --

Trench SZ-01 B12P81 8/24/2001 -4.26E+00 U 9.70E+00 0.00E+00 U 8.60E-01 4.60E-02 U 5.10E-01 2.OOE-01 U 2.OOE-01 2.00E-02 U 2.OOE-02
rrench SZ-02 B13CF6 11/15/2001 1.25E-01 U 3.0OE+0D 0.00E+00 U 1.90E-01 -1.00E-03 U 2.20E-01 8.10E-01 2.OOE-01 2.OOE-02 U 2.00E-02
Trench SZ-03 B12P74 8/24/2001 -1.67E+00 U 1.20E+01 -1.14E-01 U 8.70E-01 -7.10E-02 U 1.70E-01 2.OOE-01 U 2.00E-01 2.OOE-02 U 2.OOE-02
Trench SZ-05 B13CF7 11/16/2001 0.00E+00 U 2.70E+00 2.50E-02 U 1.90E-01 -8.90E-02 U 2.20E-01 2.00E-01 U 2.OOE-01 2.OOE-02 U 2.OOE-02
Trench SZ-06 B12P78 8/27/2001 -1.80E+00 U 9.90E+00 0.00E+00 U 8.80E-01 -1.00E-03 U 1.80E-01 5.90E-01 2.OOE-01 2.OOE-02 U 2.OOE-02
Trench SZ-07 B12P79 8/27/2001 -1.07E+00 U 9.30E+00 0.00E+00 U 7.70E-01 -5.60E-02 U 1.80E-01 2.00E-01 U 2.OOE-01 2.OOE-02 U 2.OOE-02
Trench SZ-08 B12P80 8/24/2001 -1.60E+00 U 9.30E+00 -1.11E-01 U 8.50E-01 1.70E-02 U 1.70E-01 5.60E-01 1.80E-01 1.OOE-02 U 1.00E-02
Trench SZ-09 B12P84 8/24/2001 4.75E-01 U 9.90E+00 -9.10E-02 U 7.00E-01 1.OOE-01 U 6.90E-01 1.90E-01 U 1.90E-01 1.00E-02 U 1.00E-02
Trench SZ-10 B12P85 8/24/2001 -2.14E+00 U 9.70E+00 0.00E+00 U 8.70E-01 1.14E+00 6.30E-01 1.90E-01 U 1.90E-01 2.OOE-02 U 2.OOE-02
Crib SZ-01 B14CL2 4/02/2002 7.40E-01 U 2.10E+00 0.00E+00 U 1.10E-01 -8.50E-02 U 2.50E-01 1.80E-01 U 1.80E-01 2.OOE-02 U 2,00E-02

Crib duplicate
of B14CL2

B14CL3 4/02/2002 3.13E-01 U 2.20E+00 0.00E+00 U 1.20E-01 -6.80E-02 U 1 2.50E-01 2.10E-01 1.50E-01 2.OOE-02 U 2.00E-02

CBb^CILt2of
B10059-Aa 4/02/2002 7.38E-01 U 5.10E+00 1.43E-02 U 1.30E-02 -3.50E-02 U12.80E-01 3.70E-02 U 5.20E-01 2.OOE-02 U 2.OOE-02

Crib SZ-02 B14CL5 4/02/2002 5.73E-01 U 2.10E+00 0.00E+00 U 2.50E-01 -4.40E-02 U2.50E-01 2.10E+00 2.OOE-01 2.00E-02 U 2.OOE-02
Crib SZ-03 B14CL6 4/02/2002 8.56E-01 U 2.10E+00 0.00E+00 U 2.60E-01 5.00E-02 U!2.50E-01 7.50E-01 2.OOE-01 2.00E-02 U 2.OOE-02
Crib SZ-04 B14CL7 4/02/2002 4.20E-01 U 2.10E+00 3.30E-02 U 2.50E-01 -7.80E-021 U,2.30E-01 1.10E+00 1.80E-01 1.00E-02 U 1.00E-02
Crib SZ-05 B14CL8 4/02/2002 2.37E-01 U 2.10E+00 3.OOE-02 U 2.30E-01 -4.00E-03 U 2.60E-01 1.80E-01 U 1.80E-01 2.00E-02 U 2.OOE-02
Crib SZ-06 B14CL9 4/02/2002 8.35E-01 U 2.10E+00 3.10E-02 U 2.40E-01 2.50E-02 U 2.40E-01 1.80E-01 U 1.80E-01 1.OOE-02 U 1.OOE-02
Crib SZ-07 B14CMO 4/02/2002 6.88E-01 U 2.10E+00 2.90E-02 U 2.20E-01 1.58E-01 U 12.80E-01 2.OOE-01 U 2.OOE-01 2.OOE-02 U 2.OOE-02
Crib SZ-08 B14CM1 4/02/2002 3.38E-01 U 2.20E+00 1.50E-02 U 3.70E-02 -4.50E-02 U 2.50E-01 1.60E-01 U 1.60E-01 1.00E-02 U 1.OOE-02
Crib SZ-09 B14CM2 4/02/2002 1.68E-01 U 2.10E+00 6.70E-02 U 5.10E-01 -1.19E-01 U 2.70E-01 5.40E-01 1.80E-01 2.OOE-02 U 2.00E-02
Crib SZ-10 B14CM3 4/02/2002 5.51E-01 U 2.10E+00 0.00E+00 U 4.30E-01 7.12E-01 ' 2.20E-01 2.OOE-01 1.80E-01 2.00E-02 U 2.OOE 02

a Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database
and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
-- Indicates that the laboratory did not return MDAs/practical quantitation limits (PQLs) for these analyses.
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Table A-1. Shallow Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11/16/01, 1/07/02, 1/30/02, and 4/02102). (Sheet 4 of 4)

Sample HEIS Sample Ni-63 Pu-239/240 Sr-90 Nitrate Hg

Point Number Date pCi/g Q MDA pCilg Q MDA pCi/g Q MDA mg/kg Q PQL mglkg Q PQL

Pipeline SP-02 B13P83 1/07/2002 1.21E-01 U 2.20E+00 6.10E-02 U 2.30E-01 1.59E-01 U 2.10E-01 6.10E-01 2.20E-01 2.OOE-02 U 2.OOE-02

Pipeline
duplicate of
B13P83

B13TF3 1/0712002 -1.04E+00 U 2.20E+00 0.00E+00 U 2.70E-01 2.23E-01 a 1.90E-01 5.30E-01 2.00E-01 2.OOE-02 U 2.OOE-02

Pipeline split of
B13P83

B13TF5 1/07/2002 6.53E+00 5.97E+00 2,37E-01 2.01E-02 2.99E+00 1.59E-01 1.50E+00 3.80E-02 1.90E-03 U 2.OOE-02

Pipeline SP-01 B13P82 1/07/2002 -3.58E-01 U 2.00E+00 0.00E+00 U 2.30E-01 -2.40E-02 U 2.20E-01 1.30E+00 2.20E-01 2.00E-02 U 2.OOE-02

Pipeline SP-03 613TD5 1/07/2002 -7.20E-01 U 2.OOE+00 0.OOE+00 U 2.60E-01 2.30E-02 U 2.40E-01 6.50E-01 2.20E-01 2.00E-02 U 2.OOE-02

Pipeline SP-04 B13TD6 1/07/2002 -3.56E-01 U 2.10E+00 0.OOE+00 U 3.90E-01 2.61E-01 a 2.10E-01 4.OOE-01 2.10E-01 2.OOE-02 U 2.OOE-02

Pipeline SP-05 B13TD7 1/07/2002 -1.72E-01 U 2.10E+00 7.OOE-03 U 3.30E-02 -3.OOE-03 U 2.20E-01 2.40E-01 2.20E-01 2.OOE-02 U 2.OOE-02

Pipeline SP-06 B13TD8 1/07/2002 -6.97E-01 U 2.20E+00 2.50E-02 U 1.90E-01 -4.60E-02 U 2.10E-01 6.70E-01 2.20E-01 1.00E-02 U 1.00E-02

Pipeline SP-07 B13TD9 1/07/2002 -7.70E-02 U 2.10E+00 2.18E-01 a 2.10E-01 -1.OOE-03 U, 2.00E-01 2.40E-01 2.10E-01 2.OOE-02 U 2.OOE-02

Pipeline SP-08 B13TFO 1/07/2002 2.34E-01 U 2.10E+00 0.00E+00 ; U 2.30E-01 8.50E-02 U 2.10E-01 2.70E+00 2.40E-01 2.OOE-02 U 2.OOE-02

Pipeline SP-09 B13TF1 1/07/2002 3.73E-01 U 2.10E+00 0.00E+00 U 2.10E-01 3.21E-01 a 2.10E-01 3.40E-01 2.20E-01 2.OOE-02 U 2.OOE-02

Pipeline SP-10 B13TF2 1/30/2002 -8.68E-01 U 2.80E+00 0.00E+00 U 2.40E-01 1.06E-01 U 2.50E-01 7.60E+00 2.10E-01 2.00E-02 U 2.OOE-02

a Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS)
database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
PQL = practical quantitation limit
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Table A-2. Deep Zone Cleanup Verification Data (8/24/01, 8/27/01, 4/08/02, and 10/19/00). (Sheet 1 of 3)

Sample HEIS Sample Am-241° H-3 Ni-63 Pu-2391240 Sr-90 Nitrate
Point Number Date pCi/g 1Q MDA pCilg Q! MDA pCilg Q MDA pCilg Q MDA pCilg Q MDA mg/kg Q; PQL

Trench DZ-04 B12P89 8/27/2001 3.84E+00 I 9.80E-01 3.10E-02 U 3.60E-01 5.36E+01 1.OOE+01 7.13E+00 1.OOE+00 7.25E+01 2.00E+00 5.90E+00 1.90E- 01

Trench
duplicate of
B12P89

B12P90 8/27/2001 2.51E+00 9.60E-01 1.09E-01 U, 3.40E-01
I

5.00E+01 1.00E+01 8.55E+00
^

9.50E-01 7.00E+01 11.60E+00 6.00E+00 1.90E-01

Trench split of
B12P89

B12PD8 8/27/2001 6.29E+00I 11.86E-01 1.46E+00 UI 8.37E+01
I

1.79E+021 11.19E+01
II

1.24E+01 9.07E-02 7.80E+01 4.17E+00 3.60E-02 U)

Trench DZ-01 B12P86 8/24/2001 2.07E-01 2.OOE-01 -4.OOE-03 JU 9.10E-02 2.18E+00 U 1.10E+01 1.99E-01 U 3.00E-01 1.07E+02 1.70E-01 1.90E-01 U 1.90E-0'

Trench DZ-02 B12P87 8/27/2001 2.12E+01 9.60E-01 -2.60E-02 jU 3.50E-01 2.27E+02 1.00E+01 2.61E+01 1.10E+00 2.92E+02 1.70E+00 6.50E-01 1.90E-01

Trench DZ-03 B12P88 8/24/2001 2.22E-01 a 1.90E-01 2.70E-02 U , 8.20E-02 5.26E+00' U 1.OOE+01 1.72E-01 U 1.90E-01 6.92E+01 8.00E-01 1.90E-01 U 1.90E-01

Trench DZ-05 B12P94 8124/2001 6.51E+00 1.50E+00 -1.20E-02 U 3.70E-01 4.38E+01 1 1.00E+01 1.18E+01 1.OOE+00 4.99E+02 1.90E+00 2.50E-01 2.OOE-01
Trench DZ-06 B12P91 8/27/2001 1.01E+01 1.10E+00 1.29E-01 U 3.10E-01 1.12E+02 1.00E+01 1.50E+01 9.70E-01 2.37E+02 1.90E+00 1.48E+01 4.10E-01

Trench DZ-07 B12P95 8/24/2001 3.94E-01 a 1.40E-01 -2.20E-02 U 8.60E-02 3.06E+00 U 1.00E+01 2.30E-01 a 2.OOE-01 3.86E+02 3.60E-01 1.80E-01 U 1.80E-01

Trench DZ-08 B12P92 8/24/2001 8.OOE-02 U 1.20E-01 3.20E-02 U 8.60E-02 5.35E+00 U 1 1.00E+01 8.20E-02 U 2.10E-01 6.04E+01 1.60E-01 2.OOE-01 U 2.OOE-01

Trench DZ-09 B12P93 8/27/2001 1.80E+01 1.50E+00 -9.10E-02 U 2.80E-01 2.79E+02 1.00E+01 2.92E+01 6.50E-01 8.34E+01 1.80E+00 7.60E+00 1 1.80E-01

Trench DZ-10 B12P96 8/24/2001 -2.40E-02U 1.80E-01 6.90E-02 U 8.90E-02 -2.69E+01 U, 1.10E+01 4.70E-02 U 1.80E-01 -1.38E-01 U 3.80E-01 1.90E-01 Ul 1.90E-01

Crib DZ-02 B14CM4 4/08/2002 1.40E+001U 1.40E+00 -3.66E-01 U 6.10E-01 -5.73E-01 U 1.00E+01 1.50E+00 1.10E+00 2.13E+03 3.90E+00 2.OOE-01 U 2.00E-01

Crib duplicate
of B 14CM4

B14CN4 4/08/2002 1.40E+00 U 1.40E+00 -2.09E-01 iU 6.50E-01 -8.54E-01 UI 1.00E+01 3.36E-01 U 1.30E+00 1.90E+03 3.80E+00 2.10E-01 1.90E-01

Crib split of
B14CM4

B14CX7 4/08/2002 1.42E+00 4.79E-01 2.57E+00 U 6.65E+00 1.30E+01 U 1.56E+01 3.17E+00 2.86E-01 3.16E+03 7.02E+00 3.60E-02 U 3.60E-02

Crib DZ-01 B14CM9 4/08/2002 1.44E+02 6.20E+00 -3.20E-02 ^ U 1.60E+00 5.13E+02 5.OOE+01 2.28E+02 8.OOE+00 2.15E+03 1.30E+01 8.OOE-01 3.60E-02
Crib DZ-03 B14CNO 4/08/2002 3.90E+02 U 3.90E+02 -3.20E-02 1 1-1 1.60E+00 2.60E+03 1.00E+02 2.OOE+02 9.60E+00 2.68E+03 2.60E+01 7.50E-01 3.70E-02
Crib DZ-04 B14CM5 4/08/2002 5.50E+00 Ui 5.50E+00 -1.55E-01 U 3.20E-01 2.64E+01 1.00E+01 1.12E+01 1.20E+00 1.97E+03 4.10E+00 2.60E-01 2.OOE-01
Crib DZ-05 B14CN1 4/08/2002 2.26E+01 4.40E+00 -8.30E-02 J U 6.40E-01 1.26E+02 1.00E+01 3.55E+01 1.50E+00 2.06E+03 4.OOE+00 3.OOE-01 1.80E - 01
Crib DZ-06 814CN2 4/08/2002 2.15E+00 4.30E-01 -4.40E-02 U 3.40E-01 2.52E+01 1.00E+01 3.41 E+00 1.20E+00 8.01 E+02 4.OOE+00 4.OOE-01 2.10E-01

Crib DZ-07 614CM6 4/08/2002 7.90E+00 U^ 7.90E+00 -3.33E-01 U 6.60E-01 5.14E+00 1.00E+01 9.65E+00 1.60E+00 1.74E+03 4.OOE+00 1.90E-01 U; 1.90E-01

Crib DZ-08 814CN3 4/08/2002 9.99E+02 3.10E+01 -4.97E-01 U 1.60E+00 6.04E+03 2.DOE+02 1.73E+03 1.70E+01 3.71E+03 4.20E+01 3.70E-02 U 3.70 E-0 2
Crib DZ-09 B14CM7 4/08/2002 5.80E+00 UI5.80E+00 1.23E-01 Ui 6.10E-01 6.60E+00 1.OOE+01 4.78E+00 1.30E+00 1.94E+03 3.70E+00 2.OOE-01 U 2.OOE-01

Crib DZ-10 B14CM8 4/08/2002 1.48E+00 1.80E-01 -1.21E-01 U 3.40E-01 8.49E+00 1.10E+01 2.17E+00 1.30E+00 7.72E+01 , 2.60E+00 2.00E-01 U 2.00E-01

C3^

Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS) database and in ^^
analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation. <-D
bFor Am-241, GAMMA_GS results are reported for the crib and pipeline, and isotopic results are reported for the trench. Both methods are equally suitable. o 0
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
-- Indicates that the laboratory did not return MDAs/practical quantitation limits (PQLs) for these analyses.



Table A-2. Deep Zone Cleanup Verification Data (8124/01, 8/27/01, 11/15/01, 11/16/01,
1/07/02, 4/02/02, and 1130/02 ). (Sheet 2 of 3)

C)

Sample HEIS Sample Co-60 Cs-137 Eu-154 Eu-155
Point Number Date pCilg Q MDA pCi/g Q MDA pCi/g Q MDA pCilg Q MDA

Trench A-1 B10642 10/19/2000 6.11 E+02 2.50E+00 1.19E+03 4.50E+00 5.20E+00 U 5.20E+00 6.70E+00 U 6.70E+00

TrenchA-10 B10641 10/19/2000 1.51 E+01 8.40E-02 3.68E-01 1.00E-01 2.00E-01 U 2.00E-01 3.30E-01 U 3.30E-01

Trench A-11 B10653 10/19/2000 3.60E-02 U 3.60E-02 3.50E-02 U 3.50E-02 1.30E-01 U 1.30E-01 6.70E-02 U 6.70E-02

Trench A-12 B10648 10/19/2000 3.43E+02 3.80E-01 1.11E+02 6.30E-01 9.10E-01 U 9.10E-01 6.70E-01 U 6.70E-01
Trench A-13 B10639 10/19/2000 2.94E+00 7.90E-02 8.84E-01 9.20E-02 1.60E-01 U 1.60E-01 2.70E-01 U 2.70E-01

Trench A-14 B10645 10/19/2000 4.48E+03 9.80E+00 8.06E+03 1.40E+01 1.70E+01 U 1.70E+01 1.90E+01 U 1.90E+01
Trench A-15 B10637 10/19/2000 5.76E+01 1.70E-01 1.65E+02 2.90E-01 3.70E-01 U 3.70E-01 7.60E-01 U 7.60E-01
Trench A-16 B10650 10/19/2000 6.12E+00 4.10E-02 3.40E-01 5.40E-02 1.00E-01 U 1.00E-01 1.90E-01 U 1.90E-01
Trench A-17 B10643 10/19/2000 1.36E+03 3.50E+00 2.OOE+03 ^ 5.60E+00 6.90E+00 U 6.90E+00 7.70E+00 U 7.70E+00
Trench A-18 B10657 10/19/2000 2.50E-02 U 2.50E-02 2.30E-02 U 2.30E-02 7.80E-02 U 7.80E-02 5.10E-02 U 5.10E-02
Trench A-19 B10660 10/19/2000 3.46E+01 7.50E-02 6.69E+01 1.30E-01 1.70E-01 U 1.70E-01 2.90E-01 U 2.90E-01
Trench A-2 B10658 10/19/2000 1.39E+00 4.30E-02 4.40E-02 , U 4.40E-02 1.20E-01 U 1.20E-01 8.30E-02 U 8.30E-02
Trench A-20 B10647 10/19/2000 6.11 E+00 2.30E-02 2.64E+00 2.20E-02 4.70E-02 U 4.70E-02 3.40E-02 U 3.40E-02
Trench A-21 B10633 10/19/2000 1.25E+00 2.30E-02 1.30E-01 3.10E-02 6.80E-02 U 6.80E-02 8.60E-02 U 8.60E-02
Trench A-22 B10632 10/19/2000 8.10E-02 2.90E-02 3.00E-02 U 3.OOE-02 1.10E-02 U 1.10E-02 8.OOE-02 U 8.OOE-02
Trench A-23 B10655 10/19/2000 3.44E+01 9.20E-02 2.50E+02 2.00E-01 2.60E-01 U 2.60E-01 4.70E-01 U 4.70E-01
Trench A-24 B10656 10/19/2000 3.20E-02 U 3.20E-02 2.70E-02 U 2.70E-02 9.70E-02 U 9.70E-02 1.00E-01 U 1.00E-01
Trench A-25 B10636 10/19/2000 6.20E-02 2.OOE-02 1.80E-02 U 1.80E-02 6.80E-02 U 6.80E-02 5.30E-02 U 5.30E-02
Trench A-26 B10646 10/19/2000 1.22E+04 1.50E+01 6.54E+03 1.70E+01 2.40E+01 U 2.40E+01 1.90E+01 U 1.90E+01
Trench A-27 B10638 10/19/2000 8.52E+00 5.60E-02 5.07E+00 6.70E-02 1.20E-01 U 1.20E-01 1.20E-01 U 1.20E-01
Trench A-28 B10644 10/19/2000 5.87E+02 2.60E+00 1.98E+03 4.60E+00 5.10E+00 U 5.10E+00 7.50E+00 U 7.50E+00
Trench A-29 B10652 10/19/2000 3.23E+01 9.60E-02 3.88E+02 2.20E-01 2.11E-01 2.10E-01 3.70E-01 U 3.70E-01
Trench A-3 B10661 10/19/2000 1.77E+00 3.60E-02 1.38E-01 4.50E-02 1.10E-01 U 1.10E-01 3.00E-01 U 3.OOE-01
Trench A-30 B10640 10/19/2000 1.66E+00 2.80E-02 1.50E-01 3.20E-02 7.20E-02 U 7.20E-02 7.90E-02 U 7.90E-02
Trench A-4 B10659 10/19/2000 3.01E+03 6.20E+00 5.60E+03 9.30E+00 1.10E+01 U 1.10E+01 1.30E+01 U 1.30E+01
Trench A-5 B10634 10/19/2000 8.07E-01 2.80E-02 2.42E-01 2.70E-02 6.30E-02 U 6.30E-02 4.40E-02 U 4.40E-02
Trench A-6 B10635 10/19/2000 3.76E-01 5.70E-02 4.50E-02 U 4.50E-02 1.30E-01 U 1.30E-01 1.80E-01 U 1.80E-01
Trench A-7 B10654 10/19/2000 7.11E+00 8.70E-02 6.90E-02 U 8.90E-02 2.20E-01 U 2.20E-01 1.50E-01 U 1.50E-01
Trench A-8 B10651 10/19/2000 2.43E-01 3.20E-02 9.20E-01 3.60E-02 9.40E-02 U 9.40E-02 1.00E-01 U 1.00E-01
Trench A-9 B10649 10/19/2000 1.59E+01 1.20E-01 1.61E-01 1.30E-01 2.60E-01 U 2,60E-01 2.50E-01 U 2.50E-01

a Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS)
database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.

c^D <

O N0
0
N

O
0
0
0
N



Table A-2. Deep Zone Cleanup Verification Data
(8/24/01, 8/27/01, 11/15/01, 11 /16/01, 1/07/02, 4/02/02, a n d 1/30/02 ). (Sheet 3 of 3)

a Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information
System (HEIS) database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample
result.

Sample HEIS Sample Co-60 Cs-137 Eu-154 Eu-155
Point Number Date pCilg Q MDA pCilg Qj MDA pCi/g Q MDA pCi/9 Q MDA

Crib DZ-02 B14CM4 4108/2002 1.59E+01 1.90E-01 1.44E+02 2.70E-01 4.20E-01 U 4.20E-01 7.80E-01 U 7.80E-01
Crib Duplicate
of B14CM4

B14CN4 4/08/2002 1.60E+01 2.80E-01 1.07E+02 5.30E-01 6.80E-01 U 6.80E-01 8.00E-01 U 8.OOE-01

Crib Split of
B14CM4

B14CX7 4/08/2002 1.37E+01 7.05E-02 1.82E+02 1.43E-01 1.49E-01 U 2.28E-01 3.00E-01 U 6.21 E-01

Crib DZ-01 B14CM9 4/08/2002 6.97E+03 2.90E+00 1.53E+04 3.60E+00 2.91E+01 5.90E+00 1.30E+01 U 1.30E+01
Crib DZ-03 B14CNO 4/08/2002 2.07E+04 3.OOE+01 2.23E+04 6.80E+01 1.70E+02 U 1.70E+02 5.50E+01 U 5.50E+01
Crib DZ-04 B14CM5 4/08/2002 2.39E+02 7.20E-01 7.98E+02 1.00E+00 2.50E+00 U 2.50E+00 1.10E+00 U 1.10E+00
Crib DZ-05 B14CN1 4/08/2002 1.24E+03 1.90E+00 2.29E+03 2.40E+00 4.10E+00 U 4.10E+00 3.OOE+00 U 3.OOE+00
Crib DZ-06 B14CN2 4/08/2002 1.55E+02 3.50E-01 1.95E+02 5.OOE-01 9.60E-01 U 9.60E-01 5.90E-01 U 5.90E-01
Crib DZ-07 B14CM6 4/08/2002 1.30E+02 6.70E-01 5.69E+02 1.10E+00 1.50E+00 U 1.50E+00 1.20E+00 U 1.20E+00
Crib DZ-08 814CN3 4/08/2002 6.24E+04 2.80E+01 4.31 E+04 ^ 5.80E+01 2.30E+02 U 7.10E+01 1.30E+02 , U 1.30E+02

Crib DZ-09 B14CM7 4/08/2002 1.00E+02 7.70E-01 2.59E+03 2.10E+00 2.10E+00 U 2.10E+00 2.90E+00 U 2.90E+00
Crib DZ-10 B14CM8 4/08/2002 8.84E+01 I 1.70E-01 1.51E+02 2.50E-01 8.60E-01 U 8.60E-01 2. 50E-01 U 2.50E-01
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Table A-3. Overburden Cleanup Verification Data (3104102). (Sheet 1 of 2)

W

Sample HEIS Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155

Point Number Date pCilg Q MDA pCilg Q MDA pCi/g Q MDA pCilg Q MDA pCi/g Q MDA

OVB-02 B14501 3/04/2002 2.70E-01 U 2.70E-01 4.00E-02 a 3.OOE-02 4.90E-02 a 3.90E-02 1.20E-01 U 1.20E-01 1.10E-01 U 1.10E-01

Duplicate
of B14501

B14510 3/04/2002 2.60E-01 U 2.60E-01 3.60E-02 a 3.30E-02 9.80E-02 3.50E-02 1.20E-01 U 1.20E-01 1.10E-01 U 1.10E-01

Split of
B14501

B14512 3/04/2002 1.72E-02 U 2.36E-02 3.62E-02 2.27E-02 8.46E-02 2.24E-02 -1.73E-02 U 7.03E-02 3.76E-03 U 7.57E-02

OVB-01 B14500 3/04/2002 8.40E-02 U 8.40E-02 7.10E-02 a 2.80E-02 8.00E-02 3.OOE-02 8.60E-02 U 8.60E-02 6.90E-02 U 6.90E-02

OVB-03 B14502 3/04/2002 4.00E-02 U 4.00E-02 6.20E-02 a 3.70E-02 1.03E-01 4.OOE-02 1.10E-01 U 1.10E-01 1.80E-01 U 1.80E-01

OVB-04 B14503 3/04/2002 2.20E-02 U 2.20E-02 2.60E-02 a 1.80E-02 2.30E-02 1 U 2.30E-02 6.60E-02 U 6.60E-02 3.00E-02 U 3.OOE-02

OVB-05 B14504 3/04/2002 2.OOE-01 U 2.00E-01 1.47E-01 2.90E-02 2.28E-01 j 2.90E-02 8.20E-02 U 8.20E-02 7.90E-02 U 7.90E-02

OVB-06 B14505 3/04/2002 1.10E-01 U 1.10E-01 7.70E-02 a 3.90E-02 5.30E-02 4.70E-02 1.20E-01 U 1.20E-01 7.80E-02 U 7.80E-02

OVB-07 B14506 3/04/2002 2.70E-02 U 2.70E-02 3.90E-02 a 2.00E-02 3.60E-02 U 3.60E-02 6.30E-02 U 6.30E-02 4.10E-02 U 4.10E-02

OVB-08 B14507 3/04/2002 5.20E-02 1 U 5.20E-02 1,00E-01 . 1.90E-02 5.10E-02 2.OOE-02 5.80E-02 U 5.80E-02 4.50E-02 U 4.50E-02

OVB-09 B14508 3/04/2002 1.40E-01 U 1.40E-01 4.70E-02 U 4.70E-02 5.70E-02 1 U 5.70E-02 1.60E-01 U 1.60E 01 9.90E-02 U 9.90E 02

OVB-10 B14509 3/04/2002 6.90E-02 U 6.90E-02 7.60E-02 1. a 2.30E-02 5.60E-02 1 2.40E-02 7.60E-02 U 7.60E-02 5.90E-02 U 5.90E-02

a Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental Information System (HEIS)

database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied during validation.

U = Analyte is below detection limits of the method and instruments used (not detected).
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
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Table A-3. Overburden Cleanup Verification Data (3/04/02). (Sheet 2 of 2)

cb

Sample HEIS Sample Ni-63 Pu-2391240 Sr-90 Nitrate Hg
Point Number Date pCi/g j Q; MDA pCi/g I Q MDA pCi/g Q MDA mg/kg Q PQL mg/kg Q i PQL

OVB-02 B14501 3/04/2002 -8.28E-01 U 2.70E+00 0.00E+00 U 2.30E-01 -7.30E-02 U 2.30E-01 1.01E+01 3.90E-01 2.OOE-02 U 2.00E-02

Duplicate
of B14501

B14510 3/04/2002 -1.72E+00 U 2.60E+00 9.70E-02 U 1.90E-01 1.70E-02 U 2.20E-01 1.12E+01 4.10E-01 2.00E-02 U I 2.OOE-02

Split of
B14501

B14512 3/04/2002 1.16E+00 U I 6.45E+00 -3.60E-04 U 1.81 E-02 4.02E-01 2.91 E-01 8.90E+00 2.OOE-01 8.20E-03 U 2.OOE-02

OVB-01 B14500 3/04/2002 -1.38E+00 U12.70E+00 0.00E+00 U 2.40E-01 7.OOE-02 U 2.80E-01 1.90E+00 2.00E-01 2.00E-02 U 2.00E-02
OVB-03 B14502 3/04/2002 -5.22E-01 U' 2.70E+00 1.00E-02 U 2.60E-02 -7.60E-02 U 2.60E-01 5.80E-01 2.20E-01 2.OOE-02 U 2.OOE-02

OVB-04 B14503 3/04/2002 -6.79E-01 U 2.70E+00 -8.OOE-03 U 3.10E-02 2.00E-03 U, 2.50E-01 9.90E-01 2.20E-01 2.OOE-02 U 2.OOE-02

OVB-05 B14504 3/04/2002 -1.38E+00 U 2.70E+00 1.90E-02 U 3.70E-02 1.20E-02 U, 2.60E-01 1.40E+00 2.20E-01 2.OOE-02 U 2.OOE-02
OVB-06 B14505 3/04/2002 4.02E-01 U 2.70E+00 -4.OOE-03 U 1 3.60E-02 -2.60E-02 U 2.10E-01 4.70E+00 2.10E-01 2.00E-02 U 2.OOE-02

OVB-07 B14506 3/04/2002 -1.36E+00 U 2.80E+00 0.00E+00 U 1.90E-01 -3.00E-02 U 2.00E-01 5.30E+00 2.20E-01 2.OOE-02 U 2.OOE-02
OVB-08 B14507 3/04/2002 -4.87E-01 U 3.20E+00 1.70E-02 U 4.10E-02

-3.OOE-03
U 2.00E-01 1.00E+00 2.10E-01 2.OOE-02 U 2.OOE-02

OVB-09 B14508 3/04/2002 -1.04E+00, U 2.60E+00 4.70E-02 U 1.80E-01 -3.10E-02 U 1 2.20E-01 9.70E+00 2.00E-01 2.00E-02 U 2.OOE-02

OVB-10 B14509 3/04/2002 -2.23E+001 U 2.70E+00 0.00E+00 U 12.OOE-01 3.70E-02 U 1 2.00E-01 2.4 0 E+00 2.10 E-01 2.OOE-02 U 2.OOE-02

U= Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the sample result.
PQL = practical quantitation limit
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Table A-4. Transition Zone Cleanup Verification Data (5/18/01 and 6/11/01 and 6/27101).

Sampling HEIS Sample Co-60 Cs-137 Eu-154 Eu-155

Area Number Date pCi/g Q MDA pCilg QJ MDA pCilg Q MDA pCi/g Q MDA

TZ-02 B125P2 6/11/2001 7.46E-01 1 3.80E-02 1.27E-0 2.90E-02 8.30E-02 U 8.30E-02 7.30E-02 U 7.30E-02

Duplicate of
B125P2

8125P3 6/11/2001 1.17E+00 6.30E-02 1.19E-01 5.60E-02 1.30E-01 U 1.30E-01 9.70E-02 U 9.70E-02

TZ-01 B121J6 5/18/2001 1.86E-01 1 3.90E-02 4.00E-02 a 3.60E-02 1.30E-01 U 1.30E-01 5.80E-02 U 5.80E-02

TZ-03 B121J8 5/18/2001 3.89E-01 2.40E-02 1.06E-01 2.30E-02 6.30E-02 U 6.30E-02 5.40E-02 U 5.40E-02

TZ-04 B121J9 5/18/2001 1.07E-01 3.10E-02 5.10E-02 a 2.90E-02 8.30E-02 U 8.30E-02 9.50E-02 U 9.50E-02

TZ-05 B121KO 5/18/2001 1.47E-01 3.OOE 02 7.60E-02 a1 2.90E 02 7.30E - 02 U 7.30E-02 4.80E-02 U 4.80E-02

TZ-06 B121K1 5/18/2001 4.50E-02 U 4.50E-02 3.50E-02 Ui 3.50E-02 1.30E-01 U 1.30E-01 8.50E-02 U 8.50E-02

TZ-07 B121 K2 5/18/2001 4.40E-02 2.70E-02 2.50E-02 U 2.50E-02 7.60E-02 U 7.60E-02 8.OOE-02 U 8.OOE-02

TZ-08 B121 K3 5/18/2001 1.34E-01 2.60E-02 5.80E-02 a 2.60E-02 6.60E-02 U 6.60E-02 4.40E-02 U 4.40E-02

TZ-09 B121K4 5/18/2001 1.73E-01 3.90E-02 5.90E-02 2.70E-02 1.10E-01 U 1.10E-02 7.30E-02 U 7.30E-02

TZ-10 B121K5 5/18/2001 9.OOE-02 2.50E-02 2.70E-02 U 2.70E-02 7.50E-02 U 7.50E-02 8.10E-02 U 8.10E-02

TZ-11 B121K6 5/18/2001 4.10E-02 1.10E-02 1.50E-02 a 1.30E-02 3.60E-02 U 3.60E-02 3.90E-02 a 2.80E-02

TZ-12 B121K7 5/18/2001 2.05E-01 1.00E-02 8.90E-02 1 a 1.10E-02 2.90E-02 U 2.90E-02 2.50E-02 U 2.50E-02

Post-remediation
sample of B125P2

B129K9 6/27/2001 9.70E-02 U 9.70E-02 3.80E-02 U 3.80E-02 1.20E-01 U 1.20E-01 1.10E-01 U 1.10E-01

a Because of laboratory reporting conventions, these data were given a nonrelevant "J" qualifier that appears in the Hanford Environmental
Information System (HEIS) database and in analytical data. The data quality assessment (Appendix B) further discusses the "J" qualifiers applied
during validation.
U = Analyte is below detection limits of the method and instruments used (not detected).
Strontium-90 is the COC identified in the SAP. The values reported here are for total radioactive strontium.
In some cases, the laboratory reports no value but provides a minimum detectable activity (MDA). In these cases, the MDA has been used as the
sample result.
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131.0 DATA QUALITY ASSESSMENT FOR THE 116-N-3 SITE

B1.1 OVERVIEW

This data quality assessment (DQA) was performed to compare the verification
sampling approach and resulting analytical data with the sampling and data quality
requirements specified by the project objectives and performance specifications. The
DQA involves the scientific and statistical evaluation of the data to determine if they are
of the right type, quality, and quantity to support their intended use (i.e., closeout
decisions [EPA 1996]). The DQA completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process.

This DQA was performed in accordance with BHI-EE-01, Environmental Investigations
Procedures. Specific data quality objectives for the site are found in the Sampling and
Analysis Plan for the 900-NR-9 Treatment, Storage, and Disposal Units During
Remediation and Closeout (SAP) (DOE-RL 2002). The DQA is based on the guidelines
presented in Guidance for Data Quality Assessment (EPA 2000). Statistical tests used
in this DQA were performed as specified in the SAP (DOE-RL 2002) and the Remedial
Design Report/Remedial Action Work Plan for the 900-NR-9 Treatment, Storage, and
Disposal Units (DOE-RL 2000).

Prior to performing statistical tests, all of the analytical data are evaluated and a portion
are validated for compliance with quality assurance project plan requirements (DOE-RL
2002). Data evaluation is performed to determine if the laboratory carried out all steps
required by the SAP and the laboratory contract governing the conduct of analysis and
reporting of the data. This evaluation also examines the available laboratory data to
determine if an analyte is present or absent in a sample and the degree of overall
uncertainty associated with that determination. Data validation is done in accordance
with validation procedures (BHI 2000a, 2000b) as part of data evaluation. After data
evaluation and validation, the appropriate statistical test is performed on the adjusted
raw analytical data (see calculation briefs in Appendix C) to determine statistical values
for each contaminant. The number of samples collected for cleanup verification is then
evaluated to confirm assumptions concerning contaminant variability.

The DQA for the 11 6-N-3 site determined that the data are of the right type, quality, and
quantity to support site cleanup verification decisions within specified error tolerances.
All analytical data were found to be acceptable for decision-making purposes. The
evaluation verified that the sample design was sufficient for the purpose of clean site
verification. Additional quality requirements of the quality assurance project plan
included data acquisition requirements. The cleanup verification sample analytical data
are stored in the Hanford Environmental Information System and are summarized in
Appendix A.
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The following subsections describe the DQA results for the 11 6-N-3 site, including
formal data validation, supplementary data evaluation, and field quality assurance
(QA)/quality control (QC) program results. The statistical evaluation of the data is
provided in the calculation brief excerpts included in Appendix C.

131.2 DATA VALIDATION

131.2.1 Laboratory QA/QC Analysis

All verification samples are subject to laboratory-specific QA requirements, including
instrument procurement, maintenance, calibration, and operation. Additional laboratory
requirements for internal QC checks are performed as appropriate for the analytical
method at a rate of 1 per sample delivery group (SDG), or 1 in 20, whichever is more
frequent. Laboratory internal QC checks include the following:

Laboratory Contamination . Each analytical batch contains a laboratory (method)
blank (material of similar composition as the samples with known/minimal
contamination of the analytes of interest) carried through the complete analytical
process. The method blank is used to evaluate false-positive results in samples due
to contamination during handling at the laboratory.

Analytical Accuracy . For most analyses, a known quantity of representative analytes
of interest (matrix spike [MS]) is added to a separate aliquot of a sample from the
analytical batch. The recovery percentage of the added MS is used to evaluate
analytical accuracy. For analyses not amenable to MS techniques (e.g., gamma
energy analysis) or where analytical recovery is corrected via internal standards
(e.g., alpha spectral analyses), accuracy is evaluated from recovery of the QC
reference sample (e.g., laboratory control spike or blank spike sample).

• Analytical Precision . Separate aliquots removed from the same sample container
(replicate samples) are analyzed for each analytical batch. The replicate sample
results (evaluated as relative percent differences [RPDs]) are used to assess
analytical precision.

QC reference samples . A QC reference sample is prepared from an independent
standard at a concentration other than that used for calibration, but within the
calibration range. Reference samples provide an independent check on analytical
technique and methodology.

Verification sample laboratories are also subject to periodic and random assessments of
the laboratory performance, systems, and overall program. These assessments are
performed by the Bechtel Hanford, Inc. Quality Assurance group to ensure that the
laboratories are performing to meet laboratory contract requirements.
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B1.2.2 Data Validation Results

After sampling was completed, all of the fixed-base laboratory data from one SDG,
H1488, were validated to Level C per BHI-EE-01, Environmental Investigations
Procedures, Procedure 2.5, "Data Package Validation Process." Level C validation
procedures are specified in Data Validation Procedure for Radiochemical Analysis
(BHI 2000a) and Data Validation Procedure for Chemical Analysis (BHI 2000b).
Validation was performed by Tech Law, Inc. (Tech Law 2001a, 2001 b, 2001c).

Under the Level C validation procedure, the following items were reviewed, as
appropriate, for each analytical method:

• Sample holding times
• Method blanks
• MS recovery
• Surrogate recovery
• MS/matrix spike duplicate results
• Sample replicates
• Associated batch laboratory control sample results
• Data package completeness.

Data flagged as estimated (i.e., "J") indicate that the associated concentration is an
estimate but that the data may be used for decision-making purposes. All data in
Appendix A that were flagged as being "J" qualified have been footnoted with the
following: "Because of laboratory reporting conventions, these data were given a
nonrelevant "J" qualifier that appears in the Hanford Environmental Information System
(HEIS) database and in analytical data. The data quality assessment (Appendix B)
further discusses the "J" qualifiers applied during validation." Data flagged as below
detection limits (i.e., "U") indicate the contaminant was analyzed for but not detected
and the concentration is below the minimum detectable activity (MDA) for radionuclides
or the practical quantitation limit (PQL) (i.e., reporting limit) for nonradionuclides. For
nonradionuclides, nondetects are reported as the PQL. For radionuclides, nondetects
report the actual value obtained from analysis (positive or negative but less than the
MDA) except for limited analyses where no value can be calculated. In these cases, the
MDA is reported. This situation is applicable for sample results that are below detection
limits. All other validated results are considered to be accurate within the standard
errors associated with the methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and target detection limits pursuant to the SAP (DOE-RL 2002). The
organization performing the data validation reported that, of the data given formal
validation, the laboratory met the standards for performance for precision (±30%),
accuracy (±30%), and completeness (>90%). Comparison of the target detection limit
(TDL) with the respective MDA or PQL is discussed in Section B1.3.
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A summary of deficiencies noted during validation of SDG H1488 follows.

Inorganics. The DQA noted no major and no minor deficiencies and qualified no data.
The following items were noted in the validation report:

• All holding times were acceptable.

• All preparation blank results were acceptable.

• All MS recovery results were acceptable.

• All laboratory duplicate results were acceptable.

• All field duplicate results were acceptable.

• All reported detection limits met the analyte-specific TDL.

• The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid ( i.e., not rejected).

Wet Chemistry. The DQA noted no major deficiencies. Minor deficiencies noted during
validation include the following:

• Analytical holding times for all analytes are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements for the wet chemistry method is as follows: 28 days for nitrate/nitrite.

Because of holding times being missed (30 and 33 days), all nitrate results were
qualified as estimates and flagged "J". Data flagged as estimated (i.e., "J") indicate
that the associated concentration is an estimate but that the data may be used for
decision-making purposes.

• All preparation blank results were acceptable.

• All MS recovery results were acceptable.

• All laboratory duplicate results were acceptable.

• All field duplicate results were acceptable.

• Reported analytical detection levels are compared against the SAP TDLs
(DOE-RL 2002) to ensure that laboratory detection levels meet the required criteria.
No detection limit was established for nitrate.

• The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid (i.e., not rejected).
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Radiochemistry. The DQA noted no major or minor deficiencies. The following items
are noted in the validation report:

• AII holding times were acceptable.

• All preparation blank results were acceptable.

• All accuracy results were acceptable.

• All laboratory duplicate results were acceptable.

• All field duplicate results were acceptable.

• All field duplicate results were acceptable.

• Reported analytical detection levels are compared against the SAP TDLs
(DOE-RL 2002) to ensure that laboratory detection levels meet the required criteria.
TDLs are detection limit requirements that have been pre-established for each
analytical method. The SAP no longer refers to these limits as TDLs, but instead
refers to them as minimum detectable levels (MDLs) and practical quantitation limits
(PQLs). The term TDL, however, was used in this cleanup verification package and
95% upper confidence limit calculation briefs to avoid any confusion between the
method PQLs and the sample-specific PQLs that were reported for individual sample
results. Out of 304 analytes, 70 were reported above the TDL. Under the Bechtel
Hanford, Inc. statement of work, no qualification is required. All other reported
laboratory MDAs were at or below the analyte-specific TDL.

• The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid (i.e., not rejected).

B1.3 DATA EVALUATION

The formal data validation described in the previous section included evaluation of only
one SDG; however, DQA is required for all SDGs. Therefore, supplementary data
evaluation was performed on the remaining SDGs. The following paragraphs include
the results of the data evaluation of all SDGs.

To ensure adequate data quality, DQA investigators reviewed the study objectives in
the SAP (DOE-RL 2002) to determine the context for assessing the data. The context
for assessing the data includes evaluating the sample data using the statistical
methodology of the SAP (included in the calculation brief excerpts in Appendix C) and a
comparison of analytical results to the PARCC (precision, accuracy, representativeness,
completeness, and comparability) parameters as specified in the SAP (DOE-RL 2002).
This section summarizes the results of the PARCC parameter comparison and presents
an evaluation of the affected data.
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TDL Comparison : Reported analytical detection levels were compared to the TDLs
specified in the SAP (DOE-RL 2002). When detected results are obtained,
evaluation of detection limits is not performed. The data validation and
supplemental data evaluation noted any analyses in which the detection limit (MDA
or PQL) was above the SAP TDLs for nondetected analytes.

The reported MDA was above the TDL for the following contaminants of concern
(COCs):

Americium-241: 45 of 52 nondetect results
- Cesium-137: 1 of 23 nondetect results
- Cobalt-60: 16 of 22 nondetect results
- Europium-154: 52 of 83 nondetect results
- Europium-155: 22 of 84 nondetect results
- Nickel-63: 30 of 51 nondetect results
- Plutonium-239/240: 42 of 48 nondetect results
- Strontium-90: 29 of 40 nondetect results
- Mercury: 38 of 44 nondetect results.

Because all the reported values for the MDA and the TDLs for the nondetects for these
contaminants of concern were much less than the applicable remedial action goals
(RAGs), the associated data are of sufficient quality for decision-making purposes
(DOE-RL 2002).

All other nondetected analyses had detection limits below the TDL.

Precision and Accuracy Evaluation : Analytical accuracy and precision were evaluated
by examination of the percent recovery and RPD between the main and duplicate
samples. Only the COCs detected at five times the detection limit (or greater) are used
for data analysis with regards to accuracy and precision.

The RPDs for laboratory duplicates were within acceptable limits for all COCs.

The RPD for the laboratory splits were within acceptable limits for all COCs.

Also for americium-241 the laboratories generally use two analytical methods. The two
methods include gamma spectroscopy identified in HEIS with the "GAMMA_GS"
method name and an americium isotopic method identified in HEIS with the
"AMCMISO_IE_PLATE_AEA" method name. When an americium-241 analysis is
requested for a site in conjunction with a gamma-emitting radionuclide analysis, results
from both methods are provided by the laboratory for americium-241. Both methods are
equally suitable for analysis of americium-241. Because gamma-emitting COCs were
identified for the 1 16-N-3 Trench deep zone at a later date (discussed in the body of the
cleanup verification package), there are only deep zone americium-241 results from the
isotopic method. To be consistent within the trench, all americium-241 results used for
cleanup verification of the trench are from the isotopic method. For the 116-N-3 Crib
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and Pipeline, americium-241 results from the gamma specification method were used
for cleanup verification. Results from both methods are consistent and indicate very low
levels of americium-241.

B1.4 FIELD QA/QC

Field QA/QC measures were used to assess potential sources of error and cross-
contamination of soil samples that could bias results.

For the 116-N-3 Trench, field QA/QC samples included one equipment blank (B12P77);
one field duplicate sample (B12P76), which was a duplicate of shallow zone sample
B12P75; duplicate (B12P90), which was a duplicate of deep zone sample B12P89; one
field split sample (B12PD7), which was a split of shallow zone sample B12P75; and one
split sample (B12PD8), which was a split of deep zone sample B12P89.

For the 116-N-3 Crib, field QA/QC samples included one equipment blank (B14CL4);
one field duplicate sample (B14CL3), which was a duplicate of shallow zone sample
B14CL2; duplicate (B14CN4), which was a duplicate of deep zone sample B14CM4;
one field split sample (B10059A), which was a split of shallow zone sample B14CL2;
and one split sample (B14CX7), which was a split of deep zone sample B14CM4.

For the 11 6-N-3 Pipeline, field QA/QC samples included two equipment blanks, shallow
zone (B13TF4) and overburden(B1451 1); one field duplicate sample (B13TF3), which
was a duplicate of shallow zone sample B13P83; one field split sample (B13TF5), which
was a split of shallow zone sample B13P83; and split sample ( B14512), which was a
split of overburden sample B14501.

All main and QA/QC sample.results are presented in Appendix A.

B1.4.1 Equipment Blank Samples

Field blank samples were collected as part of the QA/QC measures for the
116-N-3 Trench, Crib, and Pipeline. The blank sample results for this site were less
than detection for all COCs.

B1.4.2 Field Duplicate Samples

Duplicate samples were collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to
evaluate precision in the analytical process. The field duplicates are evaluated by
computing the RPD of the duplicate samples for each COC. Only analytes with values
above five times the target detection limits for both the main and duplicate samples are
compared.

For field duplicate samples B13TF3 and B12P90, two of the RPDs were greater than
the control limit of 30%. B13TF3 exceeded this limit for cobalt-60, and B12P90
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exceeded the limit for americium-241. B13TF3 is the only shallow zone sample that
had an RPD greater than 30%. Difficulty in producing truly homogeneous mixtures of
soils is well known, and the lack of homogenous samples often times results in high
RPDs. It is likely that more essentially inert material (e.g., larger size rocks or cobble)
was present in one sample. The duplicate RPD for cobalt-60 is also consistent with the
higher average and range of residual concentrations of cobalt-60 in both the variance
samples and the verification samples. The 95% upper confidence limit value for
cobalt-60 is acceptable, and these data are acceptable for the intended use of the data.
As all values were below the RAGs by a larger amount than the potential
nonhomogeneity in the samples, this does not affect the usability of the data.

Sample B12P90 was a deep zone duplicate that had an RPD that exceeded the limit of
30%. The deep zone RPDS above 30% are to be expected with the higher residual
levels of the COCs in the deep zone. An alternate statistics-based test was applied to
the americium-241 results for samples B12P90 and B12P89. This test evaluates the
overall uncertainty of the reported values relative to the result and may be used to
determine if the two values are statistically distinguishable. This test shows the
americium-241 result is within the error bounds of the analysis and should not be
considered different. Again, the measured results are sufficiently below the RAGs and
the potential variability does not affect the usability of the results. Variance analysis
(Appendix C) indicates that the number of samples taken is sufficient for site
verification. The use of statistical values described in Section 5.0 is used to
compensate for COC variance at the site and ensure that decisions are made within
acceptable error tolerance. All other duplicates that required RPD calculation were
within the acceptable limit of +/-30% range.

B1.4.3 Field Split Samples

Split samples were collected to provide a relative measure of the degree of variability in
the sampling, sample handling, and analytical techniques used by commercial
laboratories. The field main and split samples are evaluated by computing the RPD of
the split samples for each COC to determine the usability of the verification data. The
U.S. Environmental Protection Agency Contract Laboratory Program duplicate sample
comparison methodology, USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of the data
from the splits. Only analytes that had values above five times the TDLs or contract
required detection limit for both the main and split sample were compared.

For deep zone field split samples B12PD8 and B14CX7, two of the RPDs were greater
than the control limit of +/-30%. B12PD8 exceeded this limit for americium-241,
nickel-63, and plutonium-239/240. B14CX7 exceeded the limit for plutonium-239/240
and strontium-90. Application of the statistics-based test as noted in Section 131.4.2 for
these two result pairs indicates that these results are not likely actually different. All
other split RPDs were within the +/-30% range.

Field QA/QC sample results tend to suggest a limited degree of heterogeneity that is
consistent for higher levels of residual contaminant concentrations, particularly in the
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deep zone with regard to the COCs of interest. Actinides are typically present as alpha-
emitting particles that have a natural tendency to accumulate in discrete portions of the
matrix. Even distribution of the contaminants throughout the matrix is not likely to occur
in nature and is difficult to achieve in prepared standard materials. The possibility of
getting an actinide hot spot in a subfraction of a sample is significant, even in prepared
standard materials. Variance analysis (Appendix C) indicates that the number of
samples taken is sufficient for site verification. The use of statistical values described in
Section 5.0 is used to compensate for COC variance at the site and ensure that
decisions are made within acceptable error tolerance.

131.4.4 Regulator Split Samples

In addition to the field split samples described above, Washington State Department of
Ecology ( Ecology) and Washington Department of Health (WDOH) split samples were
collected for the 11 6-N-3 Trench and Crib.

The trench had Ecology splits for B12P75, B12P80, and B12P84. They were
WDOE-N3T-SZO4, WDOE-N3T-SZO8, and WDOE-N3T-SZO9, respectively. Only one
WDOH split was done for the trench. It was for B12P75, and its sample number was
N3T-SZ04.

The crib had Ecology splits for B14CL2, B14CL9, and B14CMO. They were
WDOE-N3C-SZO1, WDOE-N3C-SZO6, and WDOE-N3C-SZO7, respectively. The same
three splits were also analyzed by the WDOH. The WDOH sample numbers were
WDOH-N3C-SZO1, WDOH-N3C-SZO6, and WDOH-N3C-SZO7, respectively.

The U.S. Environmental Protection Agency Contract Laboratory Program duplicate
sample comparison methodology, USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of
the data from the splits. Three criteria are described in these guidelines:

1. If both main and split results are below detection, no further analysis is required.

2. If both main and split results are greater than five times the TDL, the RPD was
computed. This RPD is compared to +/-35%.

3. If either the main or split result is greater than five times the TDL, then the difference
is computed. This difference is compared to two times the TDL.

All Ecology and WDOH split results reported were below detection limits; therefore, the
difference and RPD for regulator splits were not calculated.
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B1.5 SUITABILITY OF DATA

The conclusion of the DQA is that the data are of the right type, quality, and quantity to
support the intended use. Detection limits, precision, accuracy, and SDG completeness
were analyzed to determine if any analytical results should be rejected as a result of
QA/QC deficiencies. All COC analytical data were found to be acceptable for decision-
making purposes, and the raw data are acceptable for calculating the required statistical
values.
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Dose Conversion Factor (and Related) Parameter Suemnary
. . ' File: HEAST 2001 Morbidity ...

0 . ' Current Parameter . . .
TIEnu PaYameter

.
Value Det=311lt Name

B-i = Dose conversion factors for inhalation,mrem/pCi: _
8-1 Ac-229+D . . . 6.720E+00 6.720E+00 '. DCP2( 1) .. . . .
B-1 ' Am-241 . . = 4.440E-01 ' 4_440E-01 'DCF2( 2) . .. . .

B-1 ' Co-60 = 2.190E-04 2-190£-04 DCF2(3) . . . ,.

B-1 ' Cs-130+D ' 3.190E-05 ' 3.190E-05 DCP2( 4) . ..

8-1 ' Eu-154 ' 2.860E-04 ' 2.860E-04 = DCF2( 5) .. . .
5-1 ^ Eu-155 = 4.140E-.05 ' .4.140E-05 DCF2 ( 6) . . . .. .

B-1 • Ni-63 ^ ' 6.290E-.06 1 6.290E-06 l DCF2( 7) . . .

B-1 = Np-237+D - = 5.4D0E-01 =. 5,400E-01 '. DCF2(8) . .. .
B-1 ' Pa-231 1.280E+00 ^" .1.280E+00 ' DCP2( 9)
B-1 ' Pu-239 34.290E-01 ' 4.290E-01 DCF2(10) . ..

B-1 ' Pu-240 = 4.290E-01 '. 4_290E-01 = -0CF2(11)

B-1 ' Ra-228+D = 5.080E-03 ' S.OBDE-03 = DCF2(12) ... . ..

B-1 ' Sr-9D+D 1.310E-03 ' .1.310E-03 £ DCF2(13) . .. .. . .

8-1 ' Th-228+D . . . ^3.450E-01 9 3.450E-Q1 ^ DCF2(14)

p-1 ' Th-229+D 2-160E+o0 ' .2.160E+00 'DCF2 ( 15) ... . . . . .
B-1 = Th-232 1.640E+00 1.640E+00 DCF2(16) .

B-1 = U-233 , . . '.1.350E-0i 1:350E-01 '. DCP2(19) . . .

8-1 = U-235+D ' 1.2305-01 = 1.2305-D1 ^ DCF2(18).

B-i ' U-236 • 1.250E-01 ' 1.250E-01 = DCF2(19)

D-1 ' Dose conversionfactorsfor ingestion, mxem/pCi:
D-1 = Ac-229+D . 1.480E-02 1.480E-D2 • DCF3( 1)

D-1 ' Am-241 = 3-640E-03 3.640E-03 DCF3( 23

D-1 Co-60 . . • 2.690E-05 = 2.690E-05 ^ DCF3( 3)

D-1 = Cs-139+D ' 5.000E-05 ' 5.OD0E-05 iDCP3( 4)

D-1 ' Eu-154 9.550E-06 ' 9.5505-06 = DCF3(5)

D-1 ' Eu-155 ' 1.530E-06 1.530E-06 ' DCF3(6)

D-1 ' Ni-63 ' 5.770E-07 = 5.990E-09 ' DCF3( 7)

D-1 ' Np-237+D 4.440E-03 4.440E-03 • DCF3( 8)

D-1 ' Pa-231 ' 1.060E-02 1.0606-02 ' DCP3( 9)

D-1 = Pu-239 =.3.540E-03 ' 3-5405-03 ' DCF3(SD)

D-1 = Pu-240 ' 3.540E-03 3.540E-03 ' DC73(11)

D-1 Ra-228+D ' 1-440E-03 ' 1:440E-03 ' DCF3(12)

D-1 ' Sr-90+D . . ' 1.530E-04 ' 1.530E-04 ' DCF3(13)

D-i ' Tli-228+D - . ' 8.080E-04 = 8.060E-04 ' DCF3(14)

D-1 ' Th-229+D = 4.030E-03 ' 4.030E-03 = DCF3(15)

D-1 = Th-232 = 2.030E-03 ' 2.930B-03 = DCF3(16) . .

D-i ' U-233 . . . • 2.89DE-04 ' 2.8902-D4 ' DCF3(17)

;^

D-1 ' U-235+D ' 2.600E-04= 2.670E-04 ' DCP3(I8)

D-1 ' U-236 . . ' 2.690E-04 ' 2.690E-04 DCF3(i9)

D-34 Food transfer factors:'
D-34 ' Ac-229+D , plant/soil concentration ratio,.dimensionless ' 2.500E-03 ' 2.500E-03 ' RTP( 1,1)

D-34 ' Ac-222+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 2.000E-05 ' 2.000E-05 ' RTF(1,z)

D-34 = Ac-229+D milk/live5tock-intake ratio, (pCi/L)/(pCi/d) ' 2.000E-05 2.000E-OS RTF( 1,3)

D-34 = . , . . .. n . . .
D-34 = Am-241 , plant/soil concentration ratio, dimensionless =1_000E-03 = 1.DDOE-03 ' RTF( 2,1)

D-34 ' Am-241 beef/live5tock-intake ratio, ( pCi/k9)/(pCi/d) . ' 3.000E-95 5.000E-05 ' RTP( 2,2)

D-34 • Am-241 , milk/IiveStock-intake ratio, ( pCi/L)/(pCi/d) • 2.000E-06 ' 2.000E-06 = RTF! 2,3)

D-34 > . . . ' a. _ . .. .

f
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>.aay Smmvary a116-N-3 Shallow Zone (RUn #1) File; 116-N-3 ShallowZone.RP3

(f DOse Conversion Factor (and Related) ParainetexSwmrmry (continned)

File; HEtsST 2001 Morbidity

0 Current ParamEter

Menu > Parameter :. > . Valqe ' Default > Name

D-34 CO-60 plant/soil concentration ratio, dimensionless 8 .000B 02' 8.000E-02 RTF( 3,1)

D-34 Co-60 beef/livestock-intake ratio, (pci/kg)/(pCi/d) . 2 000E-02.' 2 000E-02: '-RTP( 3,2)

D-34 >.Co-60 milk/livestock-intake ratio;. (pCi:/L)/(pCi/d) > 2:000E-033 .2_0008-03 'RTF( 3,3)

D-34 > .
. . . . . . ^ > a

D-34 > Cs 13T+D , plant/soil concentrationratio, divlensionlessl 4.000E-02 4.000E-02 '.RTF(4,1)-

D-34 ' Cs-137+D , beef/livestock=intakeratio, (pCi/kg)/(pCi/d) 3.0005-02 3.000E-02 > RTF( 4,2)
D-34 ' Cs-137+D ; milk/livestock-intake ratio, (pCi/L)/(pCY/d) 8.000E-03t 8.000E-03 RTF(4,3) '_.
D-34 >

. . . . > ' . >

D-34 ' Eu-154 , plant/soil -concentrationsatio,dimensionless ' 2.500E 03 2.500E-03 >RTF(5;1)
D-34 b.1r-154 , beef/livestock-intake ratio, (pGi/kg)/(pCi/d) 2.0U0E-03 > 2.U00£-03 'RTF(5,2)

D-34 ' Eu-154 , milk/livestock-intakeratio,. . (pCi/L)/(pCi/d). > 2:000E-05 >.2:000E-0S RTF(5,3)..
D-34 > . > a . . > . ,

D-34 > Eu-155 , plant/soil concentration rati0,dimensionless 2.5b08-03 2.500E-03 RTF(6,1)'.
D-34 Eu-155 beef/livestock-intakematio, (pCi/kg)/(pCi/d) 2LOOOE-03 2.000E-.03 RTF( 6,2).

D-34 Eu-155 milk/livestock-intakeratio, (pCi/L)/(pCi/d)` > 2 000E-05 a'2.000E-05. ' RTF( 6,3) . .. '.
D-34 ' . . . . a . > .

D-34 ' Ni-63 , plant/soil concentration ratio, dimensionless 5.000E-02 ' 5:000E-02 RTF( 7,1)
D-34 ' Ni-63 , beef/livestock-intakeratio; (pCi/kg)/(pCi/d) ' S.000E-03 5.U00E-03 RTF(4,2)

D-34 ?.Ni-63 , milk/livestockbintake ratio, (pCi/L)/(pCi/d) a 2.0DDE-02 ' 2.000E-02 a RTF( ],3)
D-34 ' . . . . > . . > .

D-34 ' Np-239+D , plant/soil concentration ratiO,dimens}.onless ' 2.000E-02 2.000E-02 RTF( 8,2)
D-34 > Np-235+D , beef/livestock-intake ratio, (pfi/kg)/(pCi/d) ' 1.000E-03 ' 1.000E-03 ' RTF(g,2)

D-34 ' Np-239+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 5.0005-06 ' 5.0008-06 RTF( 8,3)
D-34 ' > > > .

D-34 > Pa-231 , plant/soil concentration iatio,'dimensionless > 1.000E-02 3 1.0005-02 ' RTF( 9,1)
D-34 ' Pa-231 , beef/livestock-intake Yatio, (pCi/kg)/(pCi/d) ' S.000E-03 ^ 5.p00E-03 • RTF( 9,2)
D-34 ' Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 5.000E-06 ' S.DODE-06 > RTF( 9,3)
D-34 ' . . . ..

.. . > > . . . . . ..

D-34 ' Pu-239 , plant/soil concentration ratio,dimensionless ' 1.000E-03 ' 1.000E-03 > RTF(10,1)
D-34 ' Pu-239 , bee£/livestock-intakeiatio, (pEi/kg)/(pCi/d) > 1.000E-04 1.U00E-04 RTF(10,2)
D-34 > Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 1.000E-06 a 1.000E-06 ' RTF(10,3).
D-34 > > '

D-34 ' Pu-240 , plant/soil concentratios ratio,dimensionless 1.000E-03 > 1.000E-03 ' RTF(11,1)
D-34 > Pu-240 beef/livestock-intake ratio; (pCi/kg)J(pCi/d) > 1.000E-04 ' 1.000E-04 > RTF(11,2)
D-34 > Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 1-000E-06 ' 1.000E-06 RTF(11,3)
D-34 ' . . . . > > 3

D-34 ' Ra-228+D , plant/soil concentrationxatr o, dimensionless. 4.006E-02 4.000E-02 RTF(12,1)
D-34 ^ Ra-228+D ,beef/livestock-imtake ratio, (pCi/kg)/(pCi/d) 1.000E-03 ' 1.000E-03 RTF(12,2)
D-34. Ra-228+D , milk/livestOCk-intake .catio/ (pCi/L)/(pCi/d) 1.0008-03 • 1.000E-03 RTF(12 3)

D-34 Sx-90+D , p18nt/s0n1 concentiatronratio, drmens>onless. ' 3.000£-01 3.000E-01 RTF(13,I)
D-34 >.Sr-90+D , beef/livestOCk-intake ratio,(pCi/kg)/(pCi/d) ' 8.000E-03 ' 8.0008-03 RTF(13,2)
D-34 ' Sr-90+D , mi2k/livestock-intake ratio, (pCi/L)/(pCi/d) ' 2.000£-03 2.OO0E-03 > RTF(13,3). . . ..
D-34 '

. . .
. . > > u

D-34 ' Th-228+D , plant/soil Concentration raY o, dimensionless ' 1.000E-03 1.000E-03 3 RTF(14,1)
D-34 ' Th-228+D , beef/livestOck-intake ratio; (pCi/kg)/(pCi/d) ' 1.0008-04 1,000E-04 RTF(14,2)
D-34 >Th-228+D , miik/livestOck-intake ratio, (pCi/L)/(pCi/d) ' S.0008-06 S,000E-06 ' RTF(14,3)
D-34 . .. . . . . > > > . .

D-34 > Th-229+D , plant/soii concPntrationratuo, dimensionless ' 1.000E-03 11000E-03 1 RTF(15,1)
D-34 a Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) a 1.00UE-04 1.000E-04 a RTF(15,2)
D-34 > Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) a 5.000E-06 ' S.000E-06 RTF(15,3)

D-34 s ^ . ^ . . > > ^ . ^ ^ . . ^ .. . . ^

C-5
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Summary 116-N- 3 Shallow Zone (RUn #1) Pilee 116-N-3Shallow Zone.RAD .. ^ ^ ...^ .

Dose Conversion Factor (and Related) Paramete.r 5mmnary (cont inUed)

File: BEAST2001 Morbidity . . . . ^ ^../

0 ^ .. ^ . Current Parameter

Nenu
_ -.- .-.. ..

Parameter^
. -. - . -.. . .... ....

Value
.. ...

DefaLlt^
.. _....

ilame^ . . .
.. ...

---_'

^
.

D 34 Th-232 plant/soil concentrat

1

'ortrat o, dimensionless 10005-03 1 000E-03' ATF(16,1) .... .

..

. .
D-34 • Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)' • 1.000E-04 1.000B-04 RTF(16,2)^- - .

D-34 Th-232 milk/livestock-intake ratio;(pCi/L)/(pCi/d) ^ 5.0005-06 5>000E-06 ' RTP(16y3).^ . . . . . . .

D-34 • ^ ^ ^ ^ . . , ^ ^ . . . .. ^ .

D-34 U-233 , plant/soilconcentration.ratio,dimensionless^ 2.500E-03' 2.500B-03 'RTF(17,1) ^ . ^ .

D-34 ' U-233 , beef/lieestock-3ntake satio;(pfii/kg)/(pCi/d) 3.40VE-04' 3.400E-04 RTP(19;2)

D-34 ' U-233 , milk/livestock-intake^ra[io; (pci/L)/(pCi/d) ' 6.0008-04 • 6.000E-04^ .. . ..RTF(12,3) . ^ .
D-34 > . ^ . ^ . o . ^ . . . .

D-34 U-235+D plant/soilconcentrationratio, dimensionless 2.5005-03 2_500E-03 9.RTF(16;1) .^. . . -^ '

D-34 U-235+D beefjlivestoqk-intakeratio, (pCi/kg)/(pCi/d) .'^3.400E-04 3.400E-04 'RTF(18,2}^

n-34 • U-235+D milk/lxvestock-intake ratio;(pCi/L)/(pCi/d)
^^

6.00c8-04 ' 6.000E-04 'RTF(1fi,3)^^^^
D_34 e . o ^ . a . . . . .

D-34 ' U-236^ plant/soil concentrationratio,dimensioniess 2..500E-03 ' .2.5008-03' RTP(19,1) . .. .

D-34 U-236 beef/livestock-intaY.ematio; (pCi{^g)/(pCijd) 3.4006-04 ' ^..3 400E-04' RTF(19;2).
D-34 U-236 , milk/livestock-intake ratio,(pCi/L)/(pCi/d) 6.000E-04

•

6.000E-04.^ ' RTF(19,3) -. . .. ^ ' ^

D-5 ' Bioaccumulation factors; freshwater, L/kg: ^ ^ . . ^ . ^ ^ ^
D-5 ' Ac-227+D , fish ^ . . .. ' 1.500E+01 ' 1.500E+01 BIOFAC( 3,1).

D-5 ' Ac-229+D , crustacoa andmollusks 1.0006+03 1.000E+03 BIOPAC(1y2)
^D 5 ' . . . . . a a " . .

D-5 ' Am-241 fish ^ . . ^ . "3.0008+01 ? 3.000E+01 BLOFAC(^2,1)

D-5 ' Am-241 , crustao@a and mollusks ^ ^ .. . '5.000E+03 ' 1.000E+03. BIOFAC( 2,2)

D-5 ' . ^ . . .. • ^ ..
.

.
. .

D-5 Co-60 , fish 3-0008+02 3.000E+02 ' BIOPAC(3,1)

D-5 Co-60 ; crustacsa andmol3usks . . .... . . ^ 2.000E+02.• 2.000E+02^.' 810FAC(3,2)
^

D-5 . ^ ... . . . .. .

D_5 Cs-13Y+D , fish . . ^ . ^ ^ . . . ' 2.000E+03 21000E•03 EIOPAC(4,11

.D-5 Cs-137+D , crustacea and mollusks 1-0008+02 1.000E+02 BIOPAC( 4,2)
D-g . . . . . ^ . . . . a . • . . .. . ^ . . ..

D-5 ' Eu-154 , fish 5-U00E+01 5.000E+01: ".BSOFAC( 5,1)^^

D-5 Eu-154 crustacea and mollusks 1.0008+03 1_000E+03 BIOFAC( 5,2) . . . ^^ . .

D-5

D-5 ' Eu-155 fish ^ ^ .. . . . '+ 5.000£+01 ' 5.000B+01 BIOFAC(6,1)^^

D-5 ' Eu-155 , crastacea and mollusks
^

1.000E+03^'. 1:DOOE+03.' ^..B10FAC( 6,2)

D-5 . . . . .. . . . . e . . n . ^ . ^

D-5 ' Ni-63 , fish 1.000E+02 ' 1.000B+02 ' B10FAC( 7,1)

D-5 ' Ni-63 ; crustaceaand mollusks . .. . ..^ • 1.000E+02.^• .1.000E+02.' .BIOFAC( 7,2)
D-5 3 . . . . . .. ' .. ^ . . .. . . . . . . . .

D-5 Np-237+D fish 3 0008+01 3.000E+01 EIOFAC( 8;1)^ . ... ^

D-5 Np-237+D , ciustacea and mAllusks • 4.0008+02 • 4.Q00E+02 BIOPAC(8,2) ^^ .

D-5 ' . . . ^ ^ a . ^ . .. . . . . . . .

D-5^ Pa-231 ; fish 1.000E+01^ ' -.1.000E+01 P BIOPAC( 9,1)^^

D-5 • Pa-231 , crustacea and mollusks L1008+02 1 100E+02 HIOFAC(9,2)^
D_5 a . .. . a • . • . . I

D-5 • Pu-239 , fish . . ^ . ^ '3.000E+01^ 3,000E+01 BIOFAC(10,1)'^ . . . - ^

D-5 ' Pu-239 ,.crustaceandmol2usks ^ . . ` 1.OUOE+02 1.000E+02^•
^

`BZOFAC(10,2)^ . . . . ^

D-5 ' ^ . . ^ . ^ .. ^ . . . .. .. . . .

D-5 ' Pu-240 , fish 3.000E+01 • 3.0005+01 • EIOFAC(11,1)

D-5 Pu-240 , crustacea and mollusks 1.000E+02 1.000E+02^.' B2OPAC(11,2).:

D_5 • ^ . . . .. . . : . . ^ . a . . . ... .
. . .

G-6
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Sunmiary : 116-N- 3 ShallowZone(Run #1) Fi1e:116-N-3Sha1lowZOUe.RAD

Dose CoRVersion Factor (and Related)ParameterSIDmmary-(Continued)

File: ffi?ASi 2001 Morbidity
e > >Current a Parameter

Menu >
...._. _ . _...

Parameter
....- ._.

_-_•-_

Oaiue Default NamE
_.. --------

•

D-5 > Ra-228+D ,fish^^^ S000E+01 > 5.000E+01 BIOFAC(12,1)
D-5. Ra-228+D , crustacea and mollusks 2.500E+02 2.500E+02 BIOFAC(12,2)^^ ^ . ^
D-5 . ^ . . . . . .. . ^

1-5 >..Bt-90+D , fish 6.000E+01 > 6.000E+01 > BIOFAC(]3,1)^^
D-5 > 6r-90+D -^

^

,crustacea and mollusks 1.0005+02 > S.OOOE+02 BIOFAC(13,2)^^^
D-5 .

>
. . . . . . a. .. . > . a . . . . . .

^D-S Yh-228+D ; fish 1.0UDE+02 I.000E+02 > BIOFAC(14,1) ^
D-5 1D-228+D ,czustacea and mo3lusks

^
5.000E+02 S.000E+02 > BIOFAC(14;2}-^

^D-5 . . . . . . .. ' ^ > ...
. . . .. ^ .

D-5 Th-229+D ; fish 1 ADO£+02 1-000E+02 > EIOFAC(15,F)^^ . ^^
D-5 Sh-229+D , crustacea and mol2usks S.OUOE+02 S.UODE+02 > BIOFAC(15,2)^^^
D-5 ^ . . . . . . . - . . . . . . .

D-5^^ Th-232 ,fish 1:D00E+02 1.D00E+02 BIOFAC(16,1)^
D-5 Th-232 , crustacea and m011usks 5.D00E+02 S.0U0E+02 BIOFAC(16,2)^
D-5 > . . . a ^ .

^D-5 U-233 , fish 1.000E+01^' .1AD0E+01 `> BIOFACf17,1}
D-5 U-233 ^-

^

^ crustacea and mollusks 6:000E+01 6.U0UE+01^ > BIOFAC(11,2)
D-5 > ^ . . . >. . .. ,. . . . . .
D-5 U-235+D fish 1:000E+01 > 1 000E+01 > EIOFAC(58,1)^
D-5 U-235aD , crustacea and mollusks - ^ ^ 6^:000E+01 > 6.000E+01 >.BIOFAC(18,2)^^
D-5 . ^. ^ . . ^ .. ^. ^ .> ^ ^ . . . .. . .

D-5 U-236 fish T.000E+01 1.0D0Ea01 BIOFAG(19,1)^^
D-5 II-236 , crustacea andmollusks •^6:000E+01 5:0DOE+01 HIOFAC(19,2)- .
ffff xllizxlifffiffifY4f3ffffifii£ffffif3ffffff'flfiffifiii3f23ffffifllxxlllzlfffiffffif4ifffffffz4fffffiizi. ^

. . . , . . . . ^ . . . . ... . . \
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1RE5RAD> Versiott 6 -1 Ta Limit = 0.5 year 08/05/2002-`.09:48 Page 6 .. . .. .
Sunvnary :116-N-3 Shallow Zone ( Rua #1) File:116-N-3Shallow Zone.RAD-. . . ..

Site_Specnfnc Parameter Summary ,. .
0 ' User -• Used by RESRAD ' Parameter
MCnn > P.ar.amofor Snnnt DPfanlt ( If diffcronh from nr innnh) N.am>

a^

.. . . .-..... . . ^ .:._...w-..- .^ . ^ . ^_ __ .^.^ . - ... .. . . . _ . _ __ ...-.. ._ _ r . . ____ _ ._ ___ _ __- .. . .;
. 4.:.. .

R011 Area of contaminated zone(m"*2) . . ? 2.198E+04 1.000E+04.> - 2. ARBA

R011 ' Thickness of contaminated aoIIe(m) ?4a600E+00 ' 2.000E+00 3 - -- TEICRO ...

R011 ' Length parallel to aquifer flow (m).. .. ?7.5D0E+01 1.000E+02 ^ . , --- . ..'.LCZPAQ . . .

RD11 B3sic radiationdose limit (mrem/yr) ' 1.500E+01' _.2.500E+01' - - ' BRDL'

RO11 ' Time since placement of m3terial(yr). . ' 0-000£+00 • 0.000E+00 . - -- TI
RO11 ' Times£or calculations(yr). . •.SL000E+00 1.000E+00 . - --^ , . ..• T(I2)

R011 Times for calculations (yr) 3.000E+00 ' 3.000E+00 ' - -- T( 3)

RO11 Times for calculations {yr): 7a600E+00 ' 1.000£+01 - -- > TO 4)

ROll Times for calculations(yr) 1.600E+01 3.OU0E+01 . ----. .. ..> T(5)1

R011 Times for calculations (yr) 4.200Ea01 ' 1.000E+02 T - -- • T(6)

R031 Times for calculations (yr) . . . 4.700E+01 3.000E+02 > - -- . .• T( 7)

RO11 Times for calculations (yr) .. = 1.37DE+02 1.000E+03 ' . - -- . T( 8)

R011 Times for calculations (yr) 3.000E+02 9.D00E+00 ' - -- TO 9)

R011 Times forcaIculations(yr) . . 1.000E+03 D.000E+00 • - -- - (> T(10)..

R012 Initial principal radionuclide(pCi/g): Am-241 1.020E-01 0.000E+00 >. - -- SS( 2)

R012 Initial principal radionuclide Co-60 ? 3.840E-01 ' 0.000£+00 ' - -- ,.• S1( 33

R012 Initial principal radionuclide (pCi/g)< Cs-137 .'. 4a060E-01 D.DOOE+00 > . -- ' S1( 4)..

R012 Initial principal radionuclide (pCi/g)o Eu-154 6.030E-02 0.000E+00 > - -- 51( 5)

R012 ' Initial principal radionuclide (pCi/g): 8u-155 4>220E-02 0.000R+00 > .' S16 6)

R012 ' Initial principal Yadionuclide(pCi/g): Pa-239 21280E-02 0.000E+00 ' . - -- . . • S1(30

R012 ' Initial principalradionuclide (pCi/g)e Pu-240 5.440E-03 0.000E+00 - -- ' 91(11)

R012 Initial principal radionuclide(pCi/g): Sr-90 1_7O0E-01 0.000Et00 > - -- >.S1(13)

RO12 ' Concentration in groundwater (pCi/L): :Am-241 nottised ' 0_DODE+00 > - -- .. . .' W1( 2)

R012 Concentration in groundwater(pCi/L)s Co-60 not used' 0:000E+00'? ... ..., . ' WI( 3) . . . .

R012 > Concentration in groundwater (pCi/L): Cs-139 'not used Q.000E+00 '. - -- W1( 4)

R012 Concentration in groundwater Eu-154 3not vsed D.OOOE+00 - -- > wl( 5)

R012 ' Concentration in groondwater (pCi/L)e Eu-155 not used O.DD0E+00 W1( 6)

R012 Concentration in groundwater (pCi/L)e PU-239 not used ' 0.000E+00 > - -- ' W1(10)

R012 Concentration in gronndwater (pqi/L)• Pu-240 ' not used ' 0.000E+00 > - -- ' W1(11)

R012 ' Concentration in groundwater (pCi/L): Sr-90 not used > 0.000E+0D - -- ' W1(13)

R013 Cover depth (m) > 0.000E+00 0.000E+00 > - -- 3 COVERO

R013 > Density of cover material (g/cm**3) not used 1.500E+00 3 - -- DENSCV

R013 Cover depth erosion rate (m/yr) not used 1.000E-03 3 - -- . VCV

R013 Density Of contaminated zone (g/cm**3). ' 2.000E+00 1.500E+00 .- -- DENSCZ

R013 ' Contaminated zone erosion rate (m/yr) ^ 1.000E-03 1.000E-03 . - -- + VCZ

R013 ' Contaminatedaone total porosity ' 3.OODE-01 4.DUDE-01 ' - TPCZ

R013 Contaminatedzone field capacity ' 2.5DUE-01 ' 2.D00H-01 - -- = PCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) ' 2.500E+02 1.000E+01 ' - -- • HCCZ

R013 Contaminated zone U parameter ' 4.050£+00 ' 5.300E+80 ' - -- . • BCZ

RD13 Average annual wind speed (m/sec) 3.400E+00 ' 2.000S+0D ' . - -- > WIND

R013 Bumidity in air (g/m**3) not used ' 9.000E+00 ? - - ' HUMID

R013 ' Evapotranspination coefficient 9.100E-01 ' S.000R-01 _ .- -- •EVAPTR

R013 Precipitation (m/yr) ' 1.600E-01 1.000E+00 ° - -- ? PRECIP

R013 ' Irrigation (m/yr) ' 7.600£-01 ' 2.000E-01 . - -- . • RI

R013 Irrigation mode overhead ' overhead . - -- - ? IDITCR

R013 Runo£f coefficient 2.000E-01 ' 2:000E-01 > - -- RUNOFF

R013 ' Watershed area for nearby stream or pond (m**2) > A.000E+05 > 1.000E+06 >--- ' WARSA

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 > - -- EPS

l'rU
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Svmrtary : 116-N-3 Shallow ZOne (RUn $1) File: 316 N 3 Shallow Zone.RAD - . .

Site-Specific ParameteiSummary(continued) . .
- 0 . .. . . . .. . User > Used by RESRAD Parameter

Mezna Parameter Input Default (If different fromuseYinput) Name

R014' Density Of saturatedzone (g/cm**3) 2 DO0E+00 1.50DE+00 . " DINSAQ

R014 Saturatedzonetotalporosity' 3-000E-01 4.000E-01 TPSZ

.R014 Saturatedzone effective porosity 2.500E-01 2.000E-01.'- EPSZ

R014 > Saturatedzonefieldcapacity 2.600E-01 2L000E-01 > --- " FCSZ

R014 > Saturatedzone hydraulic conductivity (m/yr) .?:.5.5308+03 .>''.1.000E+02 > --- -'HCSZ

R014 Saturated Sone hydralIIiogradient 1.250E-03 2.000E-02 > --- . HGWT

R014 Saturated 2one b parameter 4:05VE+00. • 5.300E+00 BSZ

R014 Water table drop rate(m/yr) 1.000E-03 1.00UE-03 ? . -- '-VWT

RD14 Well purpintake depth (m below water table) 4.600E+00 1.000E+01 --- DWIEWT

R014 > Model: Nondispersioa(pID) or Mess-Balance (MB) ND ND > --- >MODEL

R014 ' Wellpumpingrate (m*+31yr) 2.500E+02 2.5008+02 --- . > UW

RD15 Numberofunsaturated zonetrdta 1 >-1 > --- > NS

R015 > Unsat. zone 1, thickness (m) 1.670E+01 > 4.000E+00 > --- > 8(1)

R015 Unsat. zone1, soildensity (g/cm**3) 2.D0oE+00 1.SOOE+00 > - --- . ? DENSUZ(1 )

R015 Unsat.zone 11 total porosity 3.000E-01 .?.4.600E-D1 > - - . TPUS(1)

R015 Unsat. zone1, effectiveporosity 2:500E-01 1 2.000E-01> --- > EPOZ(1)

RO15 IInsat. zone1, field capacity 2 .500E 01. ">.2.000E-01 '.£CUz(1).'

R015 > Unsat.zone1, soil-specific h paramet'er 4.050E+00 5.300E+00 .---. . > BUZ(1)

R015 Unsat zone1, hydraulicconductivity(m/yr) 2:500Eti02 >-1.D00E+01 > . --- > HCUZ(1)

R016 Distribution coefficients for Am-241

R016' Contaminated zone (cm**3/g) d 2.A00£+02 ' 2.U00£+01 DCMUCC(" 2)

R016 Unsaturatedzone 1 (cm**3/g). 2.000EF02 > 2.000E+01 > --- ' DCNUCU( 2;1).

R016 Satu'ratedzone (cm**3/g) 2.DUOE+02 2.000E+01 > -- DCNUCS{ 2)

R016 > Leachrate (/yr) ' . A ODUE+00 0-000E+00 4.341E-US ' AtiEACH( 2)
RD16 SoluDilitycanstant O.II00£+00 " 0.000£+00 not used >.SOLOBK( 2)

R016 Distributioncoefficients for Co-60

R016 ' Lontaminatedzone (cm**3/g) >.5.000E+01 1.000E+03 > --- ' > DCNUCC( 3)

R016 ? Unsaturated zone 1 (¢rt•3/g) . .> 5.000E+01 0 1:000E+03> . --- • DCNUCU( 3,1)

R016 Saturated zone (c1**3/g). >.5_000E+01 >. 1.000E+03 > --- > DCNUCS( 3)
R016 ^ Leachrdte (/yr) 0.0005+00 ' 0.000E+00 ' . 1.733E-04 ' ALEACE( 3)

R016 Solubility constant . . . 0.000E+00. ' 0.000£+00 ' not used SOLUEK(: 3)

R016 ' Distribution coe£ficients for Cs-137 ' > •. - - . >

RD16 > ContamiIIated zo e (cm**3(g) >S.D00E+01 >.1.000E+03 • 'DCeNCC( 4)
R016 Unsaturated zone 1 (om**3/g) S 000E+01 1.000E+03 DCNUC6( 4,1)

R016 Saturatedzone (cmP*3/g) 5.000E+01 1.000E+03 DCNUCS( 4)

R016 ' Leach rate (/yr) -0.000E+00 0.000E+00 ' 1.933E-04 T+LEACH 41
R016 3 Solubility constant . '. 0.000E+00 >. 0.000E+00 not used SOLBBK( 4)

RDk6 ' Distribution coefficients for Eu-154 > > . . . , +

R016 zone(cm+*3/g) 2.000E+02 -1.OOPE+00 --- - > DC[JOCC( 5)
R016 Unsaturated zone 1 (cm•*3/9): 2.OD0E+02 >-1.000E+00 ' ---, - ' DCNUCU( 3,1)
R016 Saturatedzone (cm**3/g) 2A00E+02 >-1.000E+00.> DCNUCSP 5)
R016 Leach rate (/yr) 0.000E+00 ' O:O00E+00 ° 4.341E-05 'ALEACBI 5)

- R016 ' Solubility constant - .' 4.00UE+0R ' 0.000E+00 ' . not used > SOLUBE( 5)
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Site-Specific narameter Summary{contxnued) .
0 ... > User > ' Used by RESRAD > Parameter
Menu Parameter input

_,.. .:' Default (If different.,._nt f om use input) Name

R016 Distr3butioncoefficientsfor Eu-155 > '.' . > : . .

R016 Contaminated zone(cm**3/g). . ./ 2,000E+02 f-Z..p00E+00 ' x..DCIJUCC( b)
R016 ' Unsaturated zone 1 (cm+*3/g) > 2 000E+02 '-1.000S+0o ` . . . DCNUCO(6,1)
R016 • Saturated zone {cm**3/g)^- ? 2.000E+02 1-I,000E+o0 ' ___ .>:DCNUCS(S)
R016 ' lieachrate (/yr) 0.000E+00 0.000E+00 ' . . 4 341E-05. . ... !. ALEACR(5)
R016 Solubility constant A 0:000E+00 0.000E+00 notased. ?-SODUEA(6)

R016 ' Distribution coefficients for Pu-239 ' > . . .
R016 '. Contaminated zone (cm**3/g) .. ... 1 2.000E+02 :?..2,000E+03 '- .... --- DCNUCC(10)
R016 Unsaturated zone 1 (cm**3/g) '.2:000E+02 ' 2-000E+03 DCNUCU(10,1)
R016 ' Saturated zone (cm**3/g) . ' 2.000E+02 2_DOOE+03 --- . ?.DCTNCS(10)
RD16 Leach rate (/yr) O.O00E+00 ? 0.000E+00 ' 4.341E-05 ' ALEACE(10)
R016 Solubility constant 0.0008+00 > 0.000E+00 not used SOLUEE(10)

h

R016 Distribution coefficients forPu-240 .' . . . . x .

RO16 ' Contaminated zone (cm**3/g). 2.0D0E+02 .', 2.000E+03 --- . . 'DCNUCC(11
R016 ' Unsaturated zone 1 (cm**3/g) > 2.000E+02 4.2.000E+03 ?.DC130CD(ii,1)
RO16 ' Saturated zone(cm**3/g) _. , . x 2,000E+02 F: 2.000E+03 '-.DCNUCS(11)
R016 > Leach Yate (/yr) . . > 0.0008+00 O.OO0E+00 ? . . _.4.3415 05 . ' ALEACE(11)
R016 Solubility constant . . ' 0.000E+00 0.000E+00 .. not used . . ' SOLUBK(IS)

,RO16 x Distribution coefficientsfor Sr-90 ' > . . .. ' -

R016 > Contaminated zone (cm**3/g) ' 1.SO0E+01 3-000E+01 '.DC[NCC(13)
R016 > Unsaturated zone 1.(cm**3/g) ' 1.500E+01. '.3.000E+01 ' --- >, DCNUCU(13,1)
R016 Saturated zone (cm**3/g) 1.500E+01 3.000E+01 ' --- . DCNUCS(13)
R016' Leach rate(/yr) 0.000E+00 0.000E+00 5.743E-04 . ? ALEACE(13)
RO16 ' Solubilityconstant . .. > 0.000E+00 O.OO0E+00 not used SOLUBK(13)

R016 ' Distribution coefficientsfor daughter Ac-229 ' ' . . . x

RD16 ' Contaminated some (cm**3/g). 2.0008+01 x 2.000E+01 --- > nCNUCC( 1)
R016 Unsaturated zone 1 (cm**3/g) 2.000E+01 '?.2.000E+01 ' --- . . . 'nCNUCUF 1,1)
R016 > Saturated zone (cm**3/g) . . + 2.000E+01 2.OOOE+01 ' . --- x DCNUCS( 1)
R016 > Leachrate (/yr) . . . 'U.00UE+00 U_00DE+00 4.316E-04 x ALEACE( 1)
R016 SOlubility constant . , O.U0DE+00 '. 0.000E+00.'.

,

not used SOLUDK(1)

'R016 ' Distribution coefficients for daughter Ni-63 ' > .. . .. . . .

R016 Contaminatedione (cm**3/g) .. " 3.000E+01 .? F.0o0E+D3 ' --- '.DCNUCC( 7)
RO16 Unsaturated zone 1 (cm*+3/g) x3 000E+01 • 3.000E+033 '..DCNFJCU( 7,1)
R016 Saturatedzone (cm**3/g) ' 3.000E+01 '. 1.000E+03 DCNUCS9)
R016 ' Leach rate (/yr) 0.000E+00 ? Q-O0OE+00 ' . 2.884E-04 ALEACR( 9) i y
R016 ' Solubility constant . - .. D.000&+00 x 0.000E+00 not used SOLUBK( 7)

'R016 > Distribution coefficients for daughter Np-237 + ' . . . .. . .
R016 ' Contaminated zone (cm**3/g) '-1.000E+00 T-1.000E+00 2.574E+02. 'nCNUCC( 8)
R016 ' Unsaturated zone I (cm**3(gj P-1-009E+00 '-1.000E+00 > 2.544E+02. ?1DC0UC6(,:8,1)
R016 ' Satutated zone (cm**3/g) .. . 1-1.000E+00 ?-1.00DE+00 ' . 2.514E+02 . .," DCNUCS(8)
R016 ' Leach rate (/yr) .. ' D.000E+00 ' 0.00VE+00 ' 3.373E-05 .. •. ALEpCE( 8)
R016 ' Bolu6ility constant >.O,U008+00 ? 0-OO0E+00 not used SOLUEK( 8)
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.,amy Smmetary a 116-9-3 Shallow Zone (Run #1) Fi2ee1

^

16 M 3 Shallow Zone32Ad

F Site-Specific Parameter Suwuary (continued)
0 . . ,. . . . . . . . User . . .

Mesu Paravoeter Input Default (If

R016 liiktribution weffacients for dauglflterPa 231
R016' .Contaminated zone(cm**3/g) '..5.000E+01 5.000E+01

R016 ' -Unsaturated zone 1 (cm**3/g) 5_000E+01 5.000E+01

R016 Saturatedzone (cm**3/91 5.000E+01 5.000E+01 x

R016 Leachiate (/yr) 0.000E+00' -0.000E+00

R016 Solubility constant .. 0.0008+00

a

0.000E+00 '

R016 Distribution coefficients for daughter Ra-228 ' •
R016..' COntaminated zone (cm**3/g) 1.000E+02? 9.0008+01 '

R016 ' UnsatuYated ..no 1 (cm**3/g) ' 1.000E+02 9.DOOE+01

R016 Saturated zone (cm**3/g) . . . > 3.000E+02 7.000Et01

R016 • Leach Yate (/yr) . . 0.00DE+00 0.000E+00

R016 Solubility constant .. ... ? 0.000E+0.0 0..000E+00

x016 ' Distribution coefficients for daughter Th 228 '
R016 Contaminated zone (cm**3/g) 2.000E+02 6.000E+04

R016 x Unsaturated zone1 (cm**3/g) ' 2_000Ei02 ' 6+000E+04 '

R016 Saturated zone (cm**3/g) '.2.000E+02 6.0008+04 '
R016.x Leach rate (/yr) . - . ' 0.000E+00 0.000E+00

R016 Solubility constant a0.0008+00 0:000E+00 '

R016 Distribution coefficients fordaughten Th-229
R016 Contaminated zone (cm**3/g) 2.000E+02.x-. 6.000E+04 •

R016 Unsaturatedzone 1(cm**3/g) ' 2_OOQE+02 6.00UE+04 '

R016a Saturated zone (cm**3/g) '.2.000E+02 6+000E+04

R015 x beach rate (/yr) -0.00081.00 0.000E+00 '

R016 Solubilityconstant .. ? -0.000E+00 0_U00E+00

R016a Distribution coefficientsfor daughtei Th-232 ' ' •

R016 ' Contaminated one (cm**3/g) x 2.000E+02 ' 6.000E+04 x

R016 x Unsaturated zone 1(cm**3/g) 2.000Er02 ' 6.000E+04

R016 + Saturated aone (cm**3/g) 2_000E+02 6.000E+04 '
Rl6 x Leachrrate (/yr) 0:000E+00 0.000E+00

R016 8olubility constant 'b:000E+00' 0:000E+00 '

RU16 ^ Distribution coefEicients for daughteY U-233 '
R016 a Contaminated zone (cm**3/g) 2_000E+00-" 5.000E+01

^n!+^ R016 Unsaturated zone 1(cm**3/g) .'+ 2.0008+00 5.000E+01

/ R016 x Saturated zone (cm**3/g) ^ 2.000E+00 ' 5.0DOE+01 x
R016 ' Leach rate (/yr) 0:000E+00 ' 0.000E+00
R016 ' Solubility constant '.V.0o0E+00 *. 0.000E+00

R016 ' Distribution coefficients for daughter U-235
R016 ' Contaminated zope (cm**3/g) • 2.000E+00 5.00UE+01
R016 ' Unsaturated zon2 I (cm**3/g) . '. 2.000E+00 ^ 5.000E+01

R016 x Saturated zone (cm**3/g) ' 2.000E+00 5.000E+01

R016 • Leacbrate (/yr) ^.0:000E+00 ° 0.0D0E+00
R016 Solubility constant ?...0.000E+00 x 0J000E+O0

Used by RHSRAD Parameter

erent from ..or input). P Mame

SfAUCC( 9)

DCMUCU( 9.1)

. . . *.^DCMUCS( 9). . .

1.733E-04 ALEACE( 9)
not used SOLUBK( 9)

. . . ' DCMUCC(12) . .. ..

'^.DCNUC6(12.1)

--- -- ^. DCNUCS(12)^

8_696E 05'..: a^.ALEACH(12) .. ,

not used SOLi3EK(12)

'^.DCMDCC(14) ^.. ..
..... ___ . DCNOCLS(14.1)

DQWICS(14)

4.341E-05 HLEACB[14)

not used' SOLUDK(14)

DCMSCC(15) . .

... x..DCNUCUIIS.1)

. . DCMUCS(1S)

4.3418 05 . . ALEACA(15) . .

not used. . . . ' SOLDSK(1$)

.___ . .. '. DCNOCC(16) . . . .

--- a DLNUC6(26,1)^^

--- > DCMUCS(16)
4_3418-05 ALEACE(16)

net used a SOLUEK(16)

DCMOCC(17) . . .
___ . DCNUCU(1').l) .
___ a.DC[JUCB(1]) . .

4.08EE-03 ALEACB(17)

not used.^ ' SOLUBK(L'1)

DCtNCC(18)

. . .^: DCMUCIT(1 8.1) -' . .

DClRJCS(18)

.4.0888 03 -'.ALEACB(18)
not used '.SOLUBK(18)
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Summary : 116-N-3 ShallowZone(Run k1) File: 116-N-3Shallow ZOne.RAD. . .. . /^

Site Speci£ic Panameter Summary ( coatinued) .
o ' ... . .. . . . User . Usedby RESRAP . Parameter-

M v paramet er
-. ., - . .

I nput
.

'. Default 9.(If
.

d i fferent from useSinput)
. -^ . .

Name
. w .. .

R016 > Distribution coefficients for daughter U 236
R016 ContamiR3tedzoLe ( cm**3/g) ' .. . 2..0005+00 .>'5..000E+01 - 'DCNOCC(19)

R016 Unsaturated zone 1 ( cm**3/g) 2.000E+00 5.000E+01 . -- 'DCNUCU(13,1)
R016 Saturated zone ( cm**3/g) . .. T 2.pO0£+OD 5.000E+01 --- >-^"DCNUCS(19)'

R016 > Leachrate (/yr) U.0005+00 •.0.000E+00 9.088E-03 'ALHACH(19)

R016 Solubi'lity constant .. . U.000S+00 0.000E+U0 not used SOLUSK(19)-

R010 Inhalation rate ( m**3/yr) 9.3005+03 T 8.400E+03 '- . -`- . - ' INHALR

R01] > Massloading for inhalation ( g/m**3) 3.000S-04 1.000E-04 --- . > MLINH
R017 3 bXposureduration 3.0005*01 T 3.0DOE+01 ' -- EO

R017 Shielding factor, inhalation 4_00DS-01 â 4.000E-01 ' --- ' SHF3

R010 3 Shielding factor, external gartmia 8 0005-01 A.000E-01° . --- SHF1
R017 3 Fractionof time spent indoors 6 000E 01 .•510D0E-01 ' . --- . ' FIND

R017 3 FYaction of time spent outdoors ( on site). 2.000E-01 ' 2.500E-01 --- £OTD

R019 ' Shape factor flag,external gam(a 1.000E+00 1.000E+U0 r0showscircular AREAL FS

RD19 ' Radiiofshape factor array ( used if FS = - 1) e
R019 ' QuteraLnular radius ( mi,ring 1: 'mot used 5,0008+01 > --- ' RAD SHA2E( 1)

R015 ' . Outerannularradius ;ml, ring 2: not used -'.9:0918+01 > --- - '^RADSHAPE( 2)

R019 ' Outer annular radius ( m)^ring 3: " . + not used O.O00E+00 --- " >RAD SHAPE(3)

R01] ' -0uterannular radius (m),ring4: not used q.U00E+00 --- .' RAD SHAPE( 4)

R010 > Outer annular radius ( m), ring 5: notused 0.000E+00 --- =RAD SHAPE( 5)
R010 3 Outer awtular radius (m), ring 6: not used ' 0.000E+00 ° : --- - RPDSRAPE(b)

R017 Outer annular radius ( m), ring 7: > not used 9.000E+00.' --- RAD SHAFE( 7)

R019 Outer annular radius (m), ring S. not used '.'0.000E+00 ' --- ' RAU SHAPE(8)

R010 Outer annular radius ( m), ring 9: >. not used ' 0.000E+00'' --- . - ' RAD SHAFE( 9)

R010 3 Outer annular radius (m)1 ring 10: not used '0.000E+00 > --- 'RPD SH7iPE(10)

R019 ' Outer annular radius ( m)}ring 11: not used = 0.000E+00 --- 7 FPD SHAFE(11)

R015 ' Outerannular radius (m), ring 12:
_ .

' not used
a

0.000E+00 3
> a

---
. ..

' RADSHAPE(12)
.> .

A017 ' Fractions of annular areas within AREA:

. . ..

R017 Ring 1 notused. ^1.000E+00 --- ^° PRACA( 1)

R017 = Ring 2 +not used . >. 2.732E-O1 --- ' . FRACA( 2)

R017 > Ring 3 not used 0.000E+00 ' --- . . FRACA(3)

R019 ' Ringsl not used .0.0008+00 --- ' FRACA( 4)

R014 = Ring 5 not used > 0.000E+00 ° --- FRACA( 5)

9017 Ring 6 ' not used ° O.O00E+00 . --- . FRACA(6).

9019 Ring 7 not used 0A00E+00 ' 'FRACA( 7)

ROlY T^ Rrng8 not used > 0 000H+00 ° - >FRACA( 6)

R019 Ring 9 not used >:-0.000E+00 ° - FRACA( 9)

F017 '. RingC10 not used 0100DE+00 ' . ° FRACA(I0)

R019 ' Ring 11 not used ? A.000E+00 ' --- FRACA(11)

R017 Ring 12 .. . = not used 0.000E+00 --- FRACA(12)

9018 ^FruitS;.vegetablesand grain consumption (kg/yr) ' 1.100E+02 ° 1.6008+02 > . -- 'DZET(1)

R018 >.Leafy.vegetable consumption (kg/yr) 21700E+00 1.4008+01 --- DIET(2)

R018 ° Milkconsumption ( L/yr) .T.1.600E+02 $:200E+01 > -- : DIET(3)

R018 T Meat and poultry consumption (kg/yr) >.3.600E+01 5.300E+01 ' . --- . 'DIET(4)

R018 'Pish consumption(kg/yr) 1.P908+01 5.400E+00 DIET(5)

R018 ' Other seafood consumption ( kg/yr) 9.000E-01 ' 9.0D0E-01.' --- - DIST(6)

R018 ' Soi1 ingestion rate (g/yr) ' 3.650E+01 ' 3.650E+01 --- . SOIL

R018 Drinking water intake ( L/yr) ' not used '5:10DE+02 T .-- ' DWI
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^ . Sumtary : 116-N-3Shallow Zosse (AUnk1) File: 116-N-3 ShallowZone.RAD . '-

. . . Site-Specific Parameter Sunuary(continued)
0 DsPY Used by RESRPD Parameter

Menu Parameter
... ____ _____

Input
___

Default > (If different fromuser input). ' Name

RO18 ' Contamnnation fraction of 3nnking water not used. >.1.000E+00 . FDH

R018 Contamination fraction of household water 'not used > 1:000E+00 ' .--- FFHIW'.

R018 Contamination fractioaof livestock water 0.000E+00 >1.000E+D0 . . --- . FLW

R018 Contamination fraction of irrigationwater "0.000E+00 >1.000E+00 ---. FIRW

R018 Contamination fraction of aquaticfood _ 5.000E401 > 5.0U0E-01.' - FR9

R019 Contaminationfsaction ofplant food D.500E+00...... >.FPLANT

. .R018 > Contamination fraction ofmeaE 0:100E+01 FMEAT - ,

R018 Contamination fraction afmilk 0.100E+01 . FMILK

R019: ' Livestock fodder intake for meat (kg/day) 6.BOOE+01 = 6.800E+01 ' --- LFIS

R019 > Livestock fodder intake for milk (kg/day) '.5-500E+01 ? 5.500E+01 . .. - -. ' ' LFI6

R019 >Livestock waterintake for meat (L/day) ":.5.000E+01 > 5:D0DE+01 - " LWIS

R019 Livestock water intake for milk(L/day) >:.1.600E+02 ? 1.600E+02 . ' LW26

R019 ' Livestock soil intake(kg/day) >.5.00GEA1, ' 5.000E-01 LSI

R019 Mass loading for €oliardeposition (g/m**3) P.1.000E-04 1-000E-04

R019 ' Depth of soilmxxing layer ( m) Y.500E-01 ' 1_500E-01

R019 ' Depth of roots (a) ' 9-UOOE-01 9.000E-01 >. . .. " ' DROOT^

RD19. > Drlnking;^water fraction from ground water notused - 1_000E+00 > .--- ' FG41DW .

R019 ' Household water fraction from groundIwater of vsed ' 1;000E+00 > --- 'FGWEH.

R019 Livestock waterfraction from ground water D_000E+00 1:000E+00 > --- ' FGWLW^ .

R019 Irrigation fraction from ground water 0.000E+00 1.000E+00 > . --- FGWIR

R19B > Wet weightcrop yield for Non-Leafy (kg/m**2) 7 000E-01 7.00DE-01 > . . > YV'(1)

R19B > Wet weight crop yield for Leafy (kg/m**2) ' 1.SDOE+00 ' Y-50DE+00 > --- . ° YP(2)

R19B > Wet weight crop yieldfor Fodder (kg/m**2) 1 100E+00 .1 L SOOE+00 > --- . - > YV(3)

R19B ' Growing Season for Non-Leafy (years) ' 1.900E-01 > 1:700E-01 > . -- '.TE(1)

R198 'Growing Season for Leafy (years) ' 2eS00E-01. >. 2.500E-01 TE(2)

R19B ' Growing Season for Fodder (years) ' B.000E-02 > 8.000E-02 -- ' TE(3)

R19B ' Translocation Factor for Non-Leafy 1.000E-01 1.000E-O1 ' --- " ' T1V(1)

R19B > Translocation Factor for Leafy > 1.000E+00 1.000E+00 ' _ . . 'TIV(2)

R19B ' Pranslocation FaCtarfor Fodder ? 1.000E+00. ' 1.:000E+00 ' . 'T1V(3)

R19B Dry FoliarInterception Fraction for Non-Leafy 2-500E-01 2:500E-01 .. . .. .... RDRY(Y) . ..

R198 ' Dry Foliar Interception £racCion for Leafy 2.500E-01 > 2.SD0E-01 ' --- ' RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder ' 2.500E-01 2.500E-01 = --- ' RDRY(3)

R19B ' Net FoIiar Interception Fraction for Non-Leafy 2.500£-01 2.500E-01 ' - --- RWET(1}

R19B Wet Foliar Interception Fraction for Leafy 2500E-01 2.500E-01 ' .. . . .. . . ' R[iEP(2).

R19B > Wet Foliar Interception Fraction for Fodder ? 2.5U0E-01 2.500E-01 ' --- ' 'RWET(3)

„pa+e* R19B Weathering Removal Constant for Vegetation 2.0D0E+01 2 000E+01 >. Wlie4M1

C14 C-12 concentration in water (g/cm**3) not used ' 2.000E-05.' C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3-000E-02' .. --- . . C12C2

C14 'Fractaon of vegetation carbonfrom soil not used 2.000E-02 > --- ' ' CSOIL

C14 Fraction of vegetation carbon fromair ' not used ' 9.BO0E-01 ' --- CAHt

C14 > C-14 evasionlayer thickness insoil (m) not used 3.000E-01 3 3 DMC

C14 '.C-14 evasion flux rate fromsoi2 (1/sec) not used 3 7.00DE-09 ' - .. . > EVSN

C14 'C-12 evasion fluz rate from soil (1/sec) not used > 1.00DE-1O .... --- . . REVSN

C14 Fraction bfgrain in beef cattle feed 3 not used > B.DUOE-01 ? . .. . . ' AVFG4

C14 ' Fraction ofgrain in milk cow feed 3 not used ' 2-OODE-D1.' . --- AVFGS

C14 ' DCFcorrection factor for gaseous forms of C14 not used 8 894E+01 • . 'C02F

STOR ' Storage times of contaminated foodstuffs (days)

C-13
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Sunmary 116-N-3 Shallow Zone ( Runk17 File:. 11fi N 3 Shal3ow Zone.BAD^.

Site-Specific ParameterSanm'xry(corstinued')^

0
^

User Used by RESRAD Parameter^^

Menu Parameter Input Defa lt (If d fferent from usernput) Name _

STOR Frv ts, non-3eafyvegetables, and grain 1.400E+01 1 400E+01.^> . . . STOR_T(1) ^.^

STOR Leafy.vegetables ^ .. . . ^ . ' 1:000E+00 1:000E+00 STOR T(2)

STOR Milk . . . . - '^1.000E+00. +. :1.000E+00 STOR T(3)

STOR Meat and poultry . . . ^ .^ '^.2.0DOE+01^'. 2 U00E+01 STOR T(4)

STOR Fish . . ..^ 7.000E+06 7.000E+00 STOR T(5).

STOR Crustacea and mollusks: 4.000E+00 ' 9.000E+00^^' STOR_T(6).^

STOR ' Well water .. ^ . ^ 1.000E+00 1.000E+00^'. . --- . ' STORT(7) . .

STOR ' Surface water . . ... . . ^ ' 1.000E+00 ' 1.Q00E+00 • - -- . . 3 STORT(S)

STOR ' Livestock fodder 4.500E+01 ' 4.500E+01.^' . -- 'eSTOR_T(9)

R021 ' Thickness of building foundation (m) not used 2.500E-01 .. .. ' FLOORI

R021 ' Bulk densityof building foundation (g/cmt*3) net used -. '. ^.2.4005+00 ' . . . --- . ' DENSFL^^^

R021 Total porosity ofthe cover matevial ^ '. not used 3 4.000E-01' --- .- ^ . 3 TPCP^ . .

R021 ' T6ta1 porosity of thebuilding foundation not used T.0U0E-01 ' --- ^ . - TPFL

R021 Volumetric water content of the cover material not used^.! 3.000E-02 ' . . ^ . --- . PH20CV

.R021 ' Volumetric water content of the foundation not used 3.000E-02 PA20FL^: ^.. ^.^ ^

R021 Diffusion coefficient for radon gas (m/sec):

R021 ' i n cover material . . . "not used 2A00E-06 DSFCV^-

RD21 9 in foundation material not used 3:600E-09 DIFFL .. ^.

R021 ' in contaminatedzone soil ^ not used 2.000E-06 . .DIFCZ

R021 ' Radon vertical dimension of mixing ( m) '. not used 2.000E+00 HMIX^

R021 ', Rverage building air exch3ngerate (1/ht) not used 5.QOOE-01 --- REXG

R021 ^- Height of the building ( room) ( m) '. not used ' 2.SOOE+00 '. - .. . ^ . HRM`

R021 ' Building interiorarea factor . . ^ ° not used ' 0.000E+00 FAI

R021 ' Buildingdepth below ground surface ( m) not used '° 1.000E+00

R021 ' Emanating power ofRn-222 gas not used 2.500E-01 ---- ^ . EMPNA(1) ^ :.

R021 Emanatingpower of Rn-22D gas ^ '.not used . ' ^1.500E-01 EMANA(2).^

TITL ' Number ofgraphical time points . 32 . .. ___ . > . . .__. . . ..''^NPTS

TITL ' Maximmnumber of integration points foY dose^. 17

TITL ' Maximum number of integration points for risk 257 ^ ' RYMAX ' ^

fffffiffffffffffffffffffffffffffffff3ffffffffi£ffffffff ffff£ifiiffffilffffffiif£iffffffififiiifffffffffifffffffiffiiffYfFffiEfff ^

Summaryof Pathway Selections

Pathway User Select ion

1 -- external galmma active
. . . 2 -. :inhalation (w/o¢adon)' active

3 -- plant ingestion ' active
4 -- meat ingestion . ^ ' active

5 -- milk ingestion active

6.-- aquahic foods ' active ^ . . ^. . . . . ^ ,
^ . 7 -- drinkingwater suppresse d

8 -- sdil ingestion . ' . active

9 -- radon suppressed

Find peak pathway doses ' active
llllif#fffffffizf?lrlxrxfxfflilxififlzffifff3

^ . - . .

^

ff£fFf ..

.

^

.

.

. .. . . ,

.. ^ ^

I

i

^. ^ . ^ . . .
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Summaxy, _ 116-N-3ShallowZone (AVS 41) File: 116 N 3:^.Shallow

Contaminated Zone Damensions Initial SoilConcent at o pCi/g
',`.. ________ _ _________:_. . .__ ____.___. _ ____._____§ ____

Area: 21980 - 00 grace meter5 Am-241. 1.020E-01

Thicknesse^^^ 4.60meters . ^ . ^ Co-60 3.870E-01

Cover Depth: 0.00 metere^^ Cs-139 4:060E-01

EU-154 6.030E-02^

.^ .. ... ^ . Eu-155 4.2208-02: . . _. . . . ..

Pu-239 2:2808-02

. . ^ . . . .. Ft-240 5.440E-03^ .. . . . . . . .

Sr-90 1:500-01
. . . . . . .. . , . .. . . . . . .

0
. . ^ . . . . Total DoseTDOSE(t), mrem/yn.

BasiC RadiationDOSe Limit = 1:500E+01^ mrem/yr

Total Mixture Sum 11(t)=FLactionOf Basic DoseLimit Received atTime (t)

t(years): 0.000E+00. 1.000E+00 3.000E+00 0.600E+00 1 600E+01 4 200E+01 4.000E+011.390E+023.000E+021.000E+03

TDOSE(t): 5,946E+005:404E+00 4:497E+003:051E+00 1:777£+00 9.049E-01 6.228E-01 1.058E-01 3.31]E 0 1.598E-02

M(t): 3.964E-01 3.602E-01 2.9988-012.049E-01 1.164E-01 4.900E-02 4.152E-02 7.050E-03 2.211E-03 1,052E-03

OMaximum TDDSE(t): 5.946E+00 mrem/yr at t = 0.000E+00 years

^
t

^
C-15
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Sunmtary :116-N-3 Shallow Eone(Run #1) Pile .116 N 3 Shallow Zone.RAD . , . . .. ^^

Total Dose ConEributi ons TDOSE (i,p,t) for Individual Radionuclides ( i) and Pathways (p) . C)
Asmrem/yr and PractiOn of Total Dose At t =0.000E+00 years . .

0 Water Independent Pathways ( Znhalation sxcludesradon) .

0 Grormd Inha2at.on Radon Plant Meat Mi1k 'Sos1
Radio-^AA AAAAAAAAAAAP.A)W.A AUXUUaUkkA$ AAAAAF.A.SAAbAAAAA kuwkkikuW+ kkuu^

PAAAAAAA
^

Nuclide

AAAAAI T

mrem/yr

mA4AP AP

fract.

AAFAAA

mrem/yr

ASAAP AAN

fract.

AAPIiAA

mrem/yr

AAAAAP AA A

fract

1111APP F

mrem/yr fract..

AAAAP RAAAI tiWAP

mraMyr

AASAAAP U

fract.

AAAAAA

mrem/yr

AAAAAPAPA

fract..

N APli4

mrem/yr

AAPSAAAU

fnact.

APAAP A.f

.AV1-241

. . .

2.958E-03 0.0005

. 3

1 :982E-03 0.0003

. .

0.000E+00

i .

0-0000

U. .

2.092E-02 0.0025

:

3.995E-04 0.0001 4.119E-05

i

0 0000 . 1i083E-02

. ,

0.0018

Co-60 3.7932+00 0.6378 3-499E-06 0.0000 0.-000E+00 0.0000- . 4.397E-02 0.0074 4.192E-02 0.0070 9-560E-03 0.0016 2-848E-04 0.0000

CS-135 9.799E-01 0.1480 5-606E-09 0.0000 0.000E+00 0.0000 4.523E-02 0.0076 6.999E-02 0.0117 4-335E-02 0.0073 5-859E-03 0.0001

Eu-154 2.977E-01 0.0484 2-262E-07 0.0000 0.0005+00 0_0000 7.804E-05 0.0000 2.692E-05 0:0000 9.063E-07 0.0000 1.61/E-05 D.D000

Eu-155 4,739E-0 0.0008 9.140E-08 0.0000 0.000E+00 0:0000. 6.491E-06 0.0000 2..908E-06 0.0000 9.685E-08 0.0000 1:959E-06 0.0000

Pu-239 4.924E-06 0.0000 4:2838-04 0.0001 0-000E+00 0.0000, 4.552E-03.0-0006 1,651E-04 -0.0000 4.481E-06 0-0000 . 2:355E-03 0.0004

90-240 5.390E-07 0.0000 1.022E-04 0-0000 0.0002+00 0.0000 1.086E-03 0.0002 3:939E-05 0.0000 1.069E-06 0.0000 5.623E-04 0.0001

Sr-90 2.8092-03 0.0005 9.634E-06 0 0000 0.000E+00 -0.0000 4.344E-01 0.0731 1.544E-01 0:0260 8.139E-.02 0.6149 0.503E-04 0.0001

fffffff fffffffff ffffff Yffffffff rfffzf YfffffifE fffiff iffffffff fffffi fffffffff fffiff ffffrffff ffffif ffififfff ifffff
Total 4.971E+00. 0.8360 2.527E-03. 0.0004. . 0.000E+00. . .. 0.0000. . , 5.502E-01 0.0925. . . . . 2.668E-01 0-0449. 1.403E-01.. . .0.0236 1.539E-02 0-0026 . .0 . . . . .

Total Dose Contributi onsTDOSE (i,p,t) for Individual Radionuclndes ( i) and Pathways (p) . ...
As mrem/ yr and Fraction of Total Dose At t= 0.000E+00 years "

0 - water Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*
Radio- AARPAAAAAAAAFNAA AAAA^ AKUUUUA^ AUKWL^ AAAAASA^^PI^IiA AAAAAAAAAAAAAAAe1

Nuclide

A^A

mrem/yr

^

fract.

A^A

mrem/yr.........

^

fract-
.....

^A

mrem/yr

AAULUAA

fract:

^

--....

A

mrem/yr fract.

^^

-...._.u
kuku

mrem/yr

Ak
_-._

^

fract.

AAAkh

mrem/yr

^

fract

kkuu

mrem/yr

K&UiAAAA

fract.

AKWA
Am-241 ^0.0002+00 0.0000 0.000E+00 0.0000

^
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Ei00 0.0000 3.011E-02 0.0062

Co-60 0.000E+00 0-0000 0.000E+00 0.0000 0-000E+00 0-0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.888E+00 0-6539

Cs-135 0.000E+00 0.0000 0.000E+00 0.0000 0 A00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0-0000 0.000E+90 0.0000 1.039E+00 0-1747

Eu-154 0-000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0-0000 0.000E+00 0.0000 2.878E-03 0.0984

Eu-155 0_000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0-000E+00 0.0000 0.000E+00 0.0000 4.753E-03 0_0009

Pu-239 0 A00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.511E-03 0.0013

P11-240 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+00 0.0000 0.000E+80 0-0000 3.791E-03 0.0003

Sr-90 0-000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O.D000 0.000E+00 0.0000 0.000E+00 0.0000 0.0005+00 0 A000 6-000E-01 0.1144

fffffff iffffffff ffff3f fffifffff fiffff fffffifff ifffff fffffffff ffffff fffffffff ffffff iffftffff ffffff fffffffif ffffff
Total 0:000E+0D 0.0000 0.000E+00 0 A00D 0.000E+00 0.0000 0.000E+00 0.000D 0-000E+00 0.0000 0.000E+00 0.0000 .51946E+00 1.0000

0*Sum of all water independent and dependent pathways.

. . ' - . , ;^ .

C-1s



CVP-2002-00002
Rev. 0

1R85RAD,Vession 6.1 Ta Limit = 0.5 year 08/OS/2002 09<48 Page 15 . . .

^ 8wrvnary : 116-N-3 Shallow Zone (RUn #1) File:116-N-3 Shallow Zone.RAD . . .

. Total Dose Contributions TDOSS(i,p;t) for IndividaalRadionuclides (i) and Pathways (p).

Asmrem/yr and Fraction of Total Dose At Q= 1.000E+00years

0 Water IndependentPatbways(Inhaalation exclndesx-adon).

0 Grouud .I^alatlon Radon Plant Meat. -_M^.lk S il
_-, . . ....._. .-: . .

RadioAARA PAA^
._...._. . .^^_•^•^_-_'... ^'^•^^_ AAAAAAAAAAAAAAAA AAAAAAAAPP3WTWAk AAAAAAAAAAAAAAAA

Nuclsde.mrem/yr fract mrem/yr fracL mrem/yrEract mrem/yr fract mrem/yifract mrem/yr fract mrem/yr fiact
._.._... ..._._._ . .._.. ........ ...... -.__. _..__. ...._.. ._

^A ^A

_...

^A A^4 ^^A ^^A A AA^A ^A AA^A
AfiA^ piuAA

Am-241 2.953E 03 8:0005 1 978E-03 0 0004 0 .0 80E+000:0000 2.0898-02 0 0039 3.789E 04 0:0001 4.123E:05 0 OR00 1:081E 02 0:0020

CO-60 313258+00.0:6153 3.048E-06 010000 0:000E+00.0.00003L8558-02 0.0071 3.657E-020.0068 8.380E-03 0.0016 2T497E-04
0i0000Cs-13].8.59]8

-01-0.1591 5.47]E-0] 0.00000:000E+00 0.0000 4.4198-02 0 00826:818E-020:0126 4.2358<02 0.00985.7248-04
0.0001.EU-154

2:6593=010.0492. 6:712E-00 0.0000.0.000E+000.0000 9.212E-05 0 0000234]08-05 0.0000 65288-07 0 0000 1:4948 05 0.0000

Eu-155 4121E-03 0:0008 5.209E-08 0.0000-01000E+00 -0.00007.3843 -06 0.00002:529E-060.0000 6 583E-08 4:0000 1.530E 06 0.0000

Pu-239 4.424E-060.0000 4..283E-040L00010.0088+00 0.0000 4:551E-03 0:00081.6515-04 0.0000 4 4B1E-06 0.00002 357E 03 0f0004

Pu-240 5:390E-07 0.0000 1.0228-04 0.00000,000E+000:0000 1:086E:03 0500023:939E-050:0000. 1:069E-06 0.0000 5:6228040-0001

Sr-90 2 S42E-D3.0L0005. 9.402E-06 0.00000 000E+000:0000 4>239E-01 0.0785 1:5308-010.0279 8.529E-02 0.0158.9322E 04 0-0001

fffffffiifffff3f ifffff ffffffffffrllli Yff3fffffffifif iffflffff fflfff fYffffiff ffffff fIIIf"1fiY uffff fflffffff ffifff

Total 4:460E+00 0:8254.2.523E-03 0.0005 0.000E+00 0 .0000 5.333E-01 0.0987 . 2:563E-01 0.0474. 1 360E-01 0.0252 1.530E 020:0020

.
. .. . . . . . . . . .

0
Total Dose ContriliutionsTDOSE(i,p,t)fof Individual Radionuclides (i} andPatriways (p)

A. mram/yrand Fractionof TotalDose At t =1,000E+00. year.

0 Water Dependent Pathways

0 Watei Fish Radon PlantMeat Milk All Pathways*
_..-.._-^

Radio- AAAAAAAAAAAAAAAF^
.....

AIAAAAA^P.AAAA
. ._.__..

AAAAaAAAAR9PPAA$ ..^^•^^_. ._^•^^•^^^_•_^ _ ^-• AAA_ AAAAAAAAAA^•AAAAAAAAAAAaTtAA.AAA

Nuc2ide mcem/yr £ract.mr,em/yr fraet.mrem/yr finet mrem/yr fract_.."mre (yr f. et mrem/yr f ctl mre /yr fracY.
. ...._......_._ ._..._

AAATA
___
AAAP.AA

^-..... .-..._" _
N

_ __....._. .
AAAAAA

._._.___
AAAAAIAAA A^AAAA AAAAAAAAA

..... ........
AAAAA9

. ...._._..
AAAA^?8AA AAA.SAA AAP

_ ..
NSAAA AAAAAAAAAAAnP. AAAA AAAAAAAAA AAAAAB ^AAAA.AA

Am-242 0 _000E+00 0.0000 9f000E+00 0 0000-'.Q.000E+000:0000 0 000E+00 0.00000.000E+00 010000 0 000E+00 0.0000 3705E 02 0:0069

Co-60 -0-000E+000.0000 0:000E+00 0-0000. 0.000E+00.0.0000 01000E+00 0:0000 0.000E+000:0000 0 000E+00 0.00003:408E+00 0.5308

Cs-137 0.0603+00 0.0000 0.000E+000.0000.0:000E+00 0.00000.000E+00 0.00000:0002+00 0C0000 0.0002+00 0.00001.015E+00 0 18]8

En-2540-O00E+00 Oa0000. 0.000E+00 0.0000 O:OODE+00 0.0000O.OOOE+00 0.0000. O.O00E+00D:0000 0.000E+000.0000 2 -660E 010.0492

Eu-155 .0C000E+00 0.00000 .000E+00 0.00000,000E+000.00000.000E+00 0 00000:000E+000.0000 0 0008+00 0.0000 3.133E-030.0008

Pu-239^..0.000E+000.0000 -0<000E+00 0 .0000...:0 000E+00.0.00000:000E+00 0 00000.000E+000.0000 4:000E+00 0.0000 9:510E-03 0.0014

Pu-2409.000E:+00 0:00000_000E+00 D.0000 0.000E+00 00000 0.000E+00 0.0000 = 0.000E+00 0 :00000.000E+-00 0 A0001.T93E 03 0.0003

Si-90 0 000E+00 010000 0>809E+000:0000 0.000E+000:0000 0:000E+00 0 00003:Q00E+00 0.0000.^-0.0008+00 0 00006_636E 01 0:1228

iixl1fifnfffiffl lliffifffffffffifffff iffafffff fffflf PE+iififf 4ffYff f31l1fffY -ililff Yifiiffff fFi4Yf:..fiilififf fiffff

Total 0.000E+00 .0:0000 0:000E+000.0000. 0 000E+000.0000 0_000E+00 0 0000 0.000E+000:0000 0:000E+00 00000 5.4048+00 2.0000

0=SUm ofa11 water independent anddependent pathways. . ' . . . .
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-..Su¢miary:116-N-3 Shallow Zone ( Run $1) Frtlee115 N 3 Shallow Zone RAD - - . ^

Total Dose Contributions TD0S8(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yi and Fractionnf Total DOseAt t= 3 .000E+00years

O Water IndependentPathways ( Inhalation..excludes radon)
0 GrOtind Ithayat on Radon Plant Meat 44i.1k So'4
Radio- AAA .....-. --.-^-.. AAAAAAARAAAAAIiAA AAAAIU)AAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAA APAAppAAAppppppp 5 -.

Nuclnde m m/yr fract . mrem/yr E act mrem/yr f ct mrem/yr f act. mrem/yr fract mrem/yr fract mrem/yr fract.pppppAq ppppppqAp ppppp,p
..... .. ......

AAAAAA ..^.^^PTfAAAAPAR AAAM
.
A.._..AAAAP_4PA RAAAIfl^ AAP.AAAA?4

__..-_..
AAAAPlv AAPAAAAPA

.....RAFU}P.^AAAA
..-_ .._.._

AAP'.AAA

A^A
4m-291.2.944E 03-0.0000 1 9'j2E-03 0.0004 0.0005+00.0.0000 2.062E-02 0.0046 3.:056E 04 0:0001 9.099E-05 0.0000 1:908E 02 0.0024
Co-60 2.555E+000.5682 2.3435 -06 0.0000 0.000E+00.0.0000 . 2.962E-02 0:0066. 2.010E-02 0.0062. 6.440E-03 0 0fl141.919E-04 0:0000
Cs 13V .2.206E-010.1825- 5:228E-09 0-0000 - 0.000E+00 0+0000 4:2288-.02 0 0094 6:500E-02 0.0145 4.042E-02 0:0090.5.464E-04 0:0001
Eu-154 2:271E-01 0.0505 3:733E-09 0.0000 -0.000E+00.0+0000 61160E-05 0a0000.2.1108-05 0.0000 5.576E-07 0.0000. 1:2]]E-05 0.0000
8u-155 3.116E-030.0007 4.694E-08 0.0000 0.0008+00.0:00005:583E-06 0.0000-,.1.9125-060.0000 5:053E-08-0.U000 1c1578-06 0.0000
Pu-239 4.423E-06 0.0000 4.2625 -04 0.0001..'0:000E+00 0.0000 4.551E-03 0.001010651E-04 0.0000.4.4808-06 0.0000.213568-03 0.0005
Pu - 240 . 5.388E-00.050000 1.0218-04 0.00000.0008+00.0.0000 1..085E-03 0:00023.9386-05.0.00001:069E-06 0 D000.5:620E-040.0001
Sr 9D 2.611E-03 0-0006 6.9558-06 0:0000 0:0008+00 0100004.038E-01 0:0898. 2.438E-010.0320.6:1215-020.01816:994E-04 0.0002
zfiffffff£f1fff£zffil1 ifffiffff f£ff££ ff3ff4f£f£fffff fYffff£if fffi1£ ffffffif1ffffif "xi£f£fff£fffff4.' fffffffif£fffff
Total. _3.633E+00 0.8031 2z515E-03 0.00060.000E+00 0,:0000 5.0215-01 0.1117 2.3768-.01.0.0528 1:261E-01 0:02$5..1.S15ES02 0.0034

0

Total Dose Contrihutiong TDOSS(i,p,t) for Individual Radionuclides(i) and Pathways (p)
As mrem/yrand Praction of TotalDose,At t 3.000E+00 years

0 Water Dependent Pathways
0 Water Fish Radon _ pPlant Meat . Milk All Pathways*

R pppppppAppphpRad O -.MMh.A.elf^AANt4_ -.. AAAAAAAAAppApppp AppAF^pp---.-...- Ap .....^ .^.^^ AAAAAAAAAAAAAAAA AAAAAAAAAAIppAAPt^
Nuclide mre /yr fract mrem/yr fra t. mrem/yr fract. miem/yr fract mrem/yr fracL mrem/yr fract.mrem/yr fract.

...__.AAAAAAA AAAAAAAkA jfFViAAA AAAAAATAP. AAAAnA AAAAAAAP.AAAAAA4 AAAAAAHAA AAAAAA RA..AAAAAII A.....AAAAA AAAA
........AAAAA

AAARAA AAAAAARpA pppApA
Am 291 O.OOOS+OOO.OOQQ O:OOOE+Op 0.0000 0.000E+00 0.0000 O.OOOE+Op O.OOOOO.OQOE+OO,O:pDOD 0.0008+00 0.0000 3.693E- 020.0082
IIo-60 ^ 0.000E+00 0_00000.000E+00 0.0000 10.000E+00 0.0000 0,000E+00 0:0000.0..000E+000:0000. 0.000E+000:0000. 2.619E+00 0.5825
05-139 0.000E+00 0.0000 -0.000E+00 9.0000 . 0.000E+00 0.0000 0:000E+000:00000_000E+000.0000 0.000E+00 0.0000 9.6888-01.0.2154
Eu-154 0.000E+00 0.0000 0.0005+00 0.0000 0.e000E+000.:0000 0^0008+000.0000 0.000E+00.0:0000 0.000E+00 0.0000 2i2925-010.0505
Eu 155 0.000E+00.0.0000 0.000E+00 0 . 0000 0.000E+00 0.0000 0:000E+00 0.0000 0.0006+00.0c0000. 0.000E+000.0000..:3.125E-03 0.0007
Pu-239 . 0.000E+00 0.0000 0-000E+00 0 0000 0.000£+00.0.00060 0:000E+00 0.0000 0.000E+000.0000. 0.000E+00 0.0000:.7.509E-030.,.0019
Pu-240 0,000E+00 0.0000 0.000E+00 0.0000 ,4.000E+00.010000 0:000E+000.0000. 0.000E+00 0..0000 0:000E+00 0.0000..'1.791E-03 0.0004
S-90 0.000E+D0 0.0000 0.a0E+00 0.00D0 0.000E+00 0.0000 8.000E+OD 0.0000. 0.ODOE+000.00000,000Et00 0:00006:321E-01 0_1406
ff£fiff fffffffffifffif ffff£ffiY ififff ffff£fffiiiYffE ...ffYffffff iiifff f£f3iffff fifffEiffffff£ffif£fffifzf£fffffffff
Total 0.000E+00 0.0000 0.000E+00 0-0000 0.0008+00.0.0000 . 0.000E+00.0:0000. 0:000E+00 0.0000 0.000E+000.0000.4.499E+00 1.0000
0*Sum of all water independentaxal dependentpathways.

0

C-TU
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8mmnaxyy: 116-N-3 Shal3owZone (Run $1) File:116-N-3 Shallow Zone_RAD ^

TotalDose ContributionsTDOSE(i,p,t)forIndividual Radionuclydes(i) and Pathways (p)

As mree/yt and Fraction of Total Dose At t=].600E+00 years .. . .

0 Water Sndependent Pathways ( rnhalatiOneXc):udes TadoII)

0Gro nd Inhalation Radon Plant Meat Milk Sor1.

- _. _ P3^A .°.
.. .......

F
.. . .........- ____._ .._-.,w_.

Nv
.__..^._ . .^. __.. .,._.._.._.^_

. Radio ^AA AA AAAAAABAAAAAMW+

Nuclndeirtrem/yr £ract mrem/yr fract .^:mrem/yn £ract mre^fyr £ract em/yr Eract m/yr £ract mrem/yr£ract.________ ______ ______ .____. _. .....___ __ _.__..... __.___ .. .._... ____ _ . _.,.... .______ . ...._ . .. _...___.._
AAANrpA AAAAAAN^A AAAAAA AAAAAAAATS AAAAAA APAAARAPA AAAAAA AIWNiPS.AA AAAAAA AAAAAAA^+P. AAAAAA AAAAAAI^A AAAAAA AAAAAAAAA AAFiPrOA

Am-2412.922E-030..0010 1:954E-03 0.0006 0.000E+00 0.0000 21066E-02 0.0067 3.5485 04 .0L0001 4 060B-05 0.0000 1:0708 02 0.0035

Co-60 1.394E+00 0.4541 1_2788-06 0 0000 -0000E+00:0000 1.616E-02 0.0053 1t534E-.020.0050 3.5148-03 0.00111:047E 04 0C0000

Cs-137 9 393E-.010 12401 469]8-0] 0 00000.000E+000.00003t]90E-D2 0.01235J847E-020.01903.632E-02 0.01184.903E-04.0.0002

Eu-154 1_583E'-01.-0.0515 3:9908-.07 0_0000...0.0008+000.0000 4.287E-05 0.00001C468E-050.0000 3.880E-07 0.0000 89883E-060.0000

EU-1551.638E-03 0.0005 . 2.469E-080:0000 0.000E+00 0J0000 2i935E-06 0.0000 1:0055-060;0000 2.656E-08 0.0000--6.081809 0.0000

Pu-239 4.4228-060_0000.4.281E-040:0001 -01000E+00 0.0000 4-549E-03 0 00151.650E-04 -0.00014.479E-06 0 000021355E 03-0.0008

Pn-240 . 5.384E-07 0_00001.021E-04 0 .0000 0.000E+00..0+0000 1.0858-030.00043.935E-050:0000 1:068E-06 0.0000 5.616E-04 0:0002

Sr-902.334E-030.0000 8:005E-060.0000 0:000E+00.0.0000 3.609E-01 0_11951.285E-010.0419 7.260E-02 0 0236.623&E 0400002

fffffff ffffffirz ffffffffYffYiffffffYfIlzYifffffffffff4f£f"xfff rrxrrlffffffffz Izli11 fffifflxl Irzixi rrrfirxrrriffff

Total ' 2.296E+000.]4]92.4978-030:0008 0_000E+00 0.00004.413E-01 0.1437 2:0298-01 0_0661 1.125E-01 0 03661.484E-02 0.0048

0 . . - .. . . . . . . . . . . .

Total.Dose Contributions TDOSE(i,p,t) for Individual Radionuclides U ) and Pathways-4p)

As mrem/yr and Fractiono£Total DoseAtt=]:600E+00 years

0 . . . . WaterDependentPathways

0 -Water Fish Radon . . Plant M t Milk :. All Pathways*

Ra3io- k&UUU^^A AAAAAAARAAAAAAAA AAAAAAAAAAAAAAnI AAAAAAAAAPIN_A.9A.*1 AAAAAAAAAAnPAAPS' AAAAAAAAAAAAAAAA

Nuclide mrem/yr £xact mram/yr fract_oirem/yn £ractmrem/y fracL mrem/yr tact mrem/yr fract. inrem/yr £ract.
_..______.._..__ aaa aaanaa

__.. _ ______ ._..._._
AAAAATIfAAPliltAAAA AAAAAA AABAeIH AAAAAPAAA AAAAA4•.AAAAAAAAA AP.AAA.SAAAAAAAAA AAHAA.4 AAAAABAN+ 3A1'RAA an aaa puijy

Am-241.0.000E+00.0.0000 0.000Sf000_6000.0 .000E+000-0000 0J000E+00 0:0000 0 :000E+000.0000 0.000E+00 0.00003.665E-020.0119

Co-60 . 0..0008+000.:0000 0 .000E+00 0:0000 0.000E+00 0:0000 0-000E+00 0.00000,000E+000:0000.0,000E+000.00001C429E+00.0;4635.Cs-139

0.000E+00 0:0000 0.000E+00 0.00000:000E+00 0_0000 -0-000E+000:00000.0008+000:0000 0.000E+00 0.0000.8:704E-010:2035

E0-154 0 .000E+00 0.00000 I000E+00 0..00000:0008100 0.0000 0.0008+000.00000.000E+00 0.0000 0.000E+00 0.0000.15038-010:0515

En-155 0.000E+00-0.0000 0 .000E+000 0000 4.0008+00 0.0000.0:000E+00 0:00000.000E+00 -0.0000-0.000E+00 0.00001s6438-030.0005Pu-239
0 000E+00 0:00000.000E+00 0.0000 0000E+00.0:00000i000E+00 0:0000 0Y0005+00.0.0000 .0.000E+00 0.0000 7S507E-03 0.0024

FU-2400.000E+000.0000.0.0008+000:0000 0.000E+00 0.0000 0]000E+00 0:00000.000E+0000000 0:000E+00 0 0000 1 .]89E 00:0006

Sr-90 0<000E+000.0000 0.000E+00 0 00000.000£+000_0000 0._000E+000.0000 0_000E+0000000 0.000E+00 0 0000 5.650E O1 0:1840

fffffff ffY4iiffffffff2 In1114f4iffffY IIIIfffllfrrfffffffffffff12222 xlllrrff3 ffffff fffffrrrr rffffffffffffftffffff

Total 0000S+00 O.OODOO.OOOE+OO 0:0000 O.O00E+00 0_00000.000E+00 0.0000 0_OOPE+009.00000_000E+00 0.0000 3.071E+00.110000

D*Sum ofall water independentanddependentpathways_

C-19
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1RESRAD, Version 6.1 Ta Limit = 0.5 year 08/05(200209:48Page. SB .. " . . .

Surtmary e 116-N-3 Shallow Zone ( Run 41) Pileo116 N 3 Shallow Zone.RAD" . .1.. ^

TotalDose ContiiWtions TDOSE(i,p,t) forIndividualRadionuclndes ( i)and Pabhways(p)

As mrem/ysandFraction of Total Dose Abt = 1.60cE+01years

0 - water Independent Pathways (inhalatiosexcludesradon)

0 GroundIatia2ation. Radon 41ant Me2t Milk Soil
Siadio- kAHAAAPAAAAAAAP.A AAAAAAAAAHAAAAl+A ^AAPAA A.4AAAAPPStP.AA$AAA %^A

Nuclide, mrem/yr fract. rem/yr fract.mrem/yrfract. nv:em/yr £ract.mrem/yr fract mrem/yr fract
mrem/yrEract.AAAAP1lFi

TI+AA{AAnA AAAAAA AAAAAtIAAle AAAAA& Iti9PAAAAFR AAuAA AMAAIV4At+AAUAA AAAPAAAAA AAAI3A AAAAAAAAA AAAANt AAAAAAAAAAAAAAA

Am-2412.882E 03 0;0016 1.930E-03 0 .0011' . 0:000E+000.0000 2,.038E-02 0 .0115 3.698E-04 0.0002 4;012E-05 0 0000 1J055E 02.0:0059

CO-60 4.613E-019:2596 4.:230E-07 .0.00000:000E+000:0000 5[348E-03 0.0030 5:074E-03 0.00291.163E-03 0.0007 3:464E-05 0.0000

00-132.6.063E-010.3413 3.863E-07 0.0000.:.0.000E+00,0:00003:116E-02 0:01954_609E-02.0.0271. 2x989E-02 0.0168 4:037E-04 0.0002

Eu-154 8.153E-02 0.04592.050E-09 0.00000.000E+00.0.0000 2:211E-05 9.0000 9.5]3E-060c00002.001E-0] 0.000041582E-06 0.0000

Eu-155 5:062E-04 0+0003. 9.627E-09 0.00000.000E+000:0000 9:090E-090.00003.106E-09 0_00000:209E-09 0.00001:899E-09 0.0000

Pu-239 4.419E-060:00004.278E-04 0:0002 0.000E+000..00004.546E-03 -0.0026 1:649E-04 0:0001 4.476E-06 0.00002(354E-03 0-0013

Pu-240 5.398E-07 0-00001.019E-04 0.0001 0.:000E+00.0.0000 14083E-03 0.0006 3:930E-050.0000. 1.069E-06 0:00005.609E-04 0.0003

Sr-90 1.902E-03 0.00116.523E-06 0.0000.9.000E+00 0.0000 .2.941E-01 0.16551:047E-01 0.0589. 5.915E-02 0.03335_080E-040.0003

f3fff£ffffffii4flfifff iffil3iff fY3ff3-. ffifflfffffl3ffffiffffffffff"sf 3fflffffE 3fffff iffffffiffiilflY3ffififf ififff
Total 1,.154E+00 0.6498 2.467E-03 0.0014,.0-000E+00 0-0000 31566E-010:2009 1.585E-010:0892 91023E-020.0508 1.442E-02 0:0061

0
.. . . . . . . . .. .

Total DoseContributions TDQSE(i,p,t)forIndividual Radionuclidesdi) and Pathways (p)
AS mrem(yrand Fraction of TotalDoseAtt = 1-600E+01 years

0 water DependentPathways

0 Water Fish Radon Plant Meat Milk All Pathways*
Radio-AAAAA^ Ai^AAPSSAUAi+A^ ^AAAA. AAA.SbPAAAAAAAAAA A5AAAPP.A.SXAnAAAA PI+AAAP.APAAAAP.AAA . -

Nuclide mrem/yr fract mrem/yr tract. mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fracb. -. mrem/yr fracb-

------- ------.. .---- ----.--^U _ ----.-___ _--•--. AAAAAAA
^^AA^

.^0..-__-_

^A^A ^A^^^0^^^ ^^^

.--.

^4 ^A^A
AAA^^AiUK

A=flAm-241 0.000E+00 0.0000 0.000E+00 0.00000_000Ex000:0000 0:000E+00 0.0000 0:0000+00 0.0000 0.000E+00 0.00003.615E-020.020300-50
0:000E+000.0000 0.000E+00 0.0000,.,0.000E+00.-0.0000 0L000E+000:0000 0:000E+00 0.00000:000E+00 0.00004-729E-01 0-2662

.65-139. 0.000E+00 0.0000 . 0.000E+000.0000 -0:000E+00 0.0000 0..000ES000.0000 0.00E+00 0.0000.:.0.000E+00 0.0000 9,158E-01 0.4029

Eu-154.0.0005+-000.0000 0.000E+00.0.00000:000E+000:0000 0-^000Er00 0.0000 0.000E+000:0000 0.000E+000.00006:156E-020.0459

Eu-155 0.000E+000.0000 0-000E+00 0t0000 01000E+000.0000 . 0_000E«000.0000 0.000E+00 0.0000 0:000E+00 0-0000 5:079E-040.0003

Pu-2390:000E+00 0.0000 0-000E+00 0:00000:000E+00 0.0000 0.900E+00 0:0000 0.000E+00.0:00000:000E+000-.0000 71502E-030.0042

8u-240 0.000E+00 0.00000:000E+000.0000.0+000E+00 0.0000 0.000E+000.0000 0.000E+00 0.00000.000E+000.00001.789E-03010010

Sr-90 O.O00E+00.0+0000 O.O00E+00 0.0000 O.O00E+00O.OOOO0.000E+000.00000:000E+Op0.0000:p+000E+00 0:00004.604E-01 0.2591

fxxxxxf IIIIIIffi Iffx:x xllffffiiii£if3iYfffffiiififfi zlllffEfffffisf ffffffifYffffff fffif3fff ff£iffffiifffff fi£fff

'TOtal O.O00E+00.0.00000.000E+00 0.0000 :.:0.000E+00 0.00000.II008+000.0000 0.000E+00 0:00000.000E+00 0:0000 ?1.999E+00 1.0000

0*SUm of allwaterindependentand dependent pathways. . . . .. .. . . .. . .

01
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Sun¢oary : 116-N-3 Shallow Zone (RUn#1) File-116-N-3 Shallow Zone.RAD .. . : . . . ..

. Total Dose Contributious TDGSE(i,p,t) for IndivrdualRadionHclides(i) and PatRways (p)

Asmrem/yr andFractionof Total Dose At t=4.200E+01 years
0 Water Independent Pathways(Inhalationexcludesradon).

0 Ground lahal t n Radon Plant Meat Milk So;l

9dadio- MMUA.__- _ _.____.__.__ _ _________
i+AAAAAAAAAAAAAAA

_-_____ ___^____. _ _ _A_-__^._ .....__
:^AAAPAAAAAAAIil:APAAAAA AAAAARAnA^A AAxAAAAAAAA4RAA

Nuclidemiem/yi fract mre 7yr fract em/yrfract e/yr frac[ mre {yr fract mrem/yfract. mrena/yrftiact._____
_ __.__.

^^A ^^

aa5n jy,yppp`j ppppppppp pjyqpA,q pppppppAA AP,NkFW P^AHAAAII AAAAAA

^^A^A^A

___..

a

_.__

^A

n

P.m-2412.762E 03 0.0039 1:849E-03 0r0026 0.0003+00 -0.0000 1:953E-02 0.02753<545E-04.0:0005 3J845E-05 0.0001 .1 :011E02pr0143.

Co 60. 1.30481-020.0213 1.399£-08 0:0000 0.000E+00 0.0000.1:743E-04 0C00021:654E-04-0.0002 3_790E-05 0:00011.129E-060.0000.

fs 139 3.310E-01 0.4696 2.109E-09.0.0000 0.000E+000.0000 1_701E-02 01041.2:625E-020.03721:633E-02 0:02312.2C4E-04 0:0003

Eu-154 1051E-02 0:0149 2:652E-08 0:0000.0 000E+000:00002.850E-06 0.0000 9.758E-07 0.0000 2:579E-08 0.0000 5.964E-07 0.0000.

Eu-1551 336E-0500000 2:0135-10.0.0000 0.000E+000.0000 2 394E-05 0:0000 8.199E-090.0000 2?167E-10 0 0000-..4.962E-09
0.0000P¢-2394

411E-06 0:0000 4_270E-04 0.00060.000E+00 0.0000 4.530E03 010064 1.646E-04 0.00024.:460E-06.0.0000 2.350E-03 0.0033

Pu-240 5 3SIE-0? 0.0000 3_0168-04 0.0001.^.0 000E+00 0:0000 1.099E-03 0:0015 3:915E-05 0.:0001 1:0633 -060-0000. 5.582E 04
4_0008Snr90

1 .OD9E 03A.0014 3 461E-06 0.0000. -0 O00E+000_0000.1.560E 01 0.2214 3.556E02-0 0.9883.138E-02 0 0445 2J695E 040:0004....

fEff3ifffffYfff1fi4E£f 3ffifEYff f£slififffffffffxxrli zx1i1343f YY2ff£ 441xiiiffll1lli 3Yf£SiiiiffffffifP.f1YfffffsfFETotal3
6038-010:5112 2l381E-03 0_0034 0_O00E+00 0.0000 1-984E-01 0:2514 8.254E-020:1171 4:774E-02 0.06981.353E-02 0.0192.

0
. . . . . . . . . . .. .

TotalDose ContributionsTDO^E(i,p,t) for Individual Rac

As miem/yr and Fractionbf Total DoseAt_t

0 WatebDependentPathways

_____. __0 Water FiSh Radon Plant

Radao-
________ _ _______ _____

__AAAAAA^AA^AAAA...AAl1AAAAAAAAel9AA.SAAA^ A

Nuclidemrem/yrEract rt¢em/yr Eiact. miem/yr Eract. mrem/yr fract.___
AAAeIAAA A

__.____
AAAAAAAA

._____ :___
AAAAOt+AA.4

_ ____ _
PPAAPA

____
AAAAA

____
AAAA AAAAAIi.nAOAAAAA AAAAlvA A AAAAAA

Am-241 -0.000E+000.:0000 0.000E+00.0:0000 0:0005+00.0.0000 0.000E+00 0.0000

CO-600.:00081+000.0000 0:000E+00.0.0000 0_000E+0 0.0000 0.000E+00 0.0000

C, 1370.000E+00 0:00000.000E+00 -0.0000 0.000E+000.0000 -01000E+00
0_0000EU-154

A 000E+000:00000.000E+000.0000. 0:000E+00 0.0000 0:000E+00 0-0000

Etz-135 0.0-00E+000.0000 .0:000E+00 0.0000 0.000E+000.00000J000E+0010.0000.

PU-239 0:000E+00 0.0000- 0.000E+000.0000 0.000E+000.0000 0.000E+00 0.0000

PU-240 0 0U0E+00 0e0000 01000E+00 0.00000.000E+000.0000 0J000E+00 0.0000

Sr-90-0.000Et00 0.0000 0.900E+00 0:00000 000E+00 0.0000' 0.000E+00 0-0000

1zuxPfifEffEfff f££iEffffPffFff £fYf4fiifffflxlf£fttl f"liY3fiiffffffi

Total 0 WOE+00 0<0000 0.000E+00 0.0000 0.000E+000.00000.0008+000_0000

0*Sum of all water independent and dependent pathways.

C-21

Mionuclides(i)anc

= 4.200E+01years

Meat

AAAAAAAAAAAAAAAA

mrem/yr fract
ns a ppp'ApA

91000E+00 0:0000

-0.000E+00-0.0000

b.000H+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

.0.000E+00 0.0000

_9_000E+00.0.0000

0_000E+0o0_0060

iiYffffif iiiinY

-0.000E+000..0000

PathwaYS^ ip) '

Milk
^

mrem{gn fract.^

aAAPA.AP-4 P.P.P.P.PA

0.000E+D00.0000

0:000E+00 0.0000

01000E+00.00000

0:000E+.00 0.0000

-0:000E+00 0.000D

0:000E+00 0-0000

0:000e+0u0.0000
O.00OE+000:0000
iffifiY3f f1fY11
0.000E+000.0000

All Pathways•

AAAnnAnAAAA?a??_i

mrea/ynfract.

ikkn"nAAAAP.APAAA

3:464E-020.0491

1:541E-02 Ob0219

3:908E-01 0_5544

1:051E-026.0148

1.340E-05OL0R00

9l488E-03 0:0206

1160E-030.0025

2.443E-01.0.3465

fIliffLfi IIIIII

7.049E-01 1:0000

^,



CVP-2002-00002
Rev. 0

1RESRAD, Version 6 .1 Ta Limit = 0.5 year 08/05/200209:48. Page 20 .. . I . .. . .
'SUmmary : 116-N-3 Shallow Zone (Run #1) File :116-9-3Shallow-Zone:RAD ...

TotalDose Contrihutions TDOSE (i-,p,t) for Indiva dual Radionuclides Si) and Pathways (p)
As mrem/yT and Fraction ofTota1 Dose At t= 490DE+01years

.

.

^

`....J
0 Water IndependentPathways (Inha lation excludes radon)
0 -

Rad4o

Ground
..._. _

AAAAAAAAAAAAAaAA

Inhalation

AAARAA^9AIWApAA

Radon
.._.__

pA
Plant

_.__
pppApp pppppp j

Meat
_.._.A: A A

M11k Soi l

AA
Nucl de.

mrem/yr
_.._..

f act
.....

mrem/yr fract mrem/yr fract

,
p

mrem{yr

pA

fra t
. AAAAAA

mre /yr
^

AAAAAA

frac[ miem/yr
AAA

fract

...

rem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAtul ASAAAA 4n ..nn a pAAApp AApP.AAAAp ,AAAAAA. ._ ._..

'ApppppA0A
_____
AAAAAA AAAAARASI^

_....._
AAAAPA A AAAAAAA AA

..__.
AA I

Am-241 2.939E 03 010044 3 8348-03 0.0020 0.0003+00 0:0000 1:937E-02 00.0311 3_516E-09 0.0006 3:813E-05 0.0001

A

1003E 02

A

q.01S1
Co-60 7.284E-03 0.0125 9 13Z8-09 0.0000 . 0.000E+00 0.0000 9i025E-05 0.0001 8.552E-05 .0.0001 1:962E-05 0.0000 5.846E-09 0.0000
05-137 2.946E-01 0.4411 1:877E-09 0.0000.. .0.000E+00 0>0000 1:5148-02 0.0243 2d37E-02 0:0375 1.451E-02 0.0233 1:9628-04 0.0003
Eu-154 4c084E-03 0.0114 1:968E!08 0.0000 0.0008+00 .0_0000 1ti921E-06 0.0000 6.580E-09 0:0000 1L7398-06 0.0000 3.961E-09 0.0000
Eu-155 6:6438-06 0.0000 1:001E-10 0:0000 . -0.0008+00 0.0000 1.190E-08 0:0000. 4.076E-09 0.0000 1:0998-10 ,0.0000 2 :466E 09 0.0000
Prz-239 4.4108-06 .0c0000 4.269E-04 0_0007 0.000E+00 0.0000 4:536E-03 0.0073 3.6468-04 0.0003 4_4668-06 0.0000 2:349E-09 0:0038
PU-290 5.3538-07 9_0000 1:015E-04 O10002 0:000E+00 0.0000 1:098E-03 0.0019 3..932E-05 0.0001 1.062E-06 -0.0000 5.583E-04 -0.0009
Sr-90. 8.933E-04 0.0014 3:0648-.06 0.0006 0.000E+00 0.0000 1 981E-01 0 2218 4.919E-02 0.0990 2:])8E-02 0.0446 2:3868-04 0.0004
fffffff ffffl.cfff ffllxf 1121fffff ffffff ffxliifff ffffff ffifffiff 1fi45f;'. fIfiiffff ffffxl xllfffffY ff3fff ffffiflfl fffiff
Total 3.132E-01 0.5028 2:366E-03 0.0038 9:000E+00 0i0000 .1:0848-01 0.2864 2:320E-02 0.1175 4:236E-02 0.0680 1:337E-02 0.0215

0

TotalDoseContributions TDOSE (r,p;ty forlndividual Radion'uclides (i7and Pathways(p)
As,orem/yrandFraction of Total DoseAt t 4:400E+01 years

0 Watei Dependent Pathways
0 Water Hish Radon Plant Meat Milk All Pathways
Radio - AAAAAAAAAPl+AAAAA AAAAAAAAAAAAAAAA 1 AA AAASAAAAAAAAAAAA AAAAAAAAAAAAAAAA

_

AAA 4AAAApAAAAAAA - __. y.

Nuclide

AAAAAAA

mrem/yr

AAAuP.AAA

fract

AAAAFW^

miem/yr

AAAAAAAAA

fract.

AAISN^A

mre (yr

Z^AAAAAAAA

tract .

AAAPAA

em[yr

AAAPaPAAA^

f ct

AAAI IA

mrem/yr
A_.._AAA..:_

AP A
tract.___.__

A

.

mvem/yr

AAPfAAAA
tract.

AA
ocem/yr__.-' tract.

Am-242 0.000E+00 0..0000 01000E+00 0.0000 0I0008+00 0.0000 0e000E+00

.

0.0000

A . A

0:000E+00

AA AAA

0.0000

A .

0.000E+00

Fvif AA

0.0000

pPAAAAAA2

3.4368-02
AAIiAu

0:0552
Co-60 0<000E+00 0.0000 0J000E+00 0.0000 0.000E+00 0.0000 0.000E+.00 .0.0000 0_0008+00 0.0000 0.000E+00 0_0000 7i9608-03 0.0126
05-137 . 0.000E+00 -0..0000 0:000E+00 0.0000:'. 0_000E+00 -0A000 . 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0>0000 3:499E-01 0.5586
E10-154 0.0006+00 0.0000 0:000E+00 0.0000 0:000E+00 0S0000 0L0008+00 0;0000 0:000E+00 0.0000 . 0.0006+00 0:0000 7:0873-03 0.0114
En-155 0.000E+00 0..0000. 0 :0003+00 0.0000 0.000E+00 0_0000 0_0008+00 0:0000 0 .000E+00 0.0000. 0.0008+00 0.0000 6:661E-06 0.0000
Pu-239 0:000E+00 0.0000 0:000E+00 0:0000 0:000E+'00 0.0000 0.000E+00 0.0000 -0:0003+00 0.0000 0.0008+00 0:0000 - 1.485E-0 0.0120
Pu-240 0.0008+00 .0:0000 0.000E+00 0...0000 0:000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0.0000 01000E+00 0.0000 1:779E-03 0.0029
Sr-90 0.000E+00 0.0000 0_000E+00 0i0000 0:000E+00 0:0000 0:000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 2.1628-01 013472ffiffff fffflffff iffill ffffffffi ffffff '. . FfffYYffi iiffff fffYiifff 4fffff ffffififi iiifff fffffifff ffffff fifffffff fffiff
Total 0.0008+00 0.000 0.000E+00 0.0000 0:000E+00 0:0000 0:0008+00 . 0.0000. 0:000E+00 0:0000 0.0008+00 0.0000 6.228E-01 1:0000
0*5um of all water independent and dependent pathways. . .. . . . . ..

^

^

C-22

^p



CVP-2002-00002
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Surmary : 116-N-3 Shallow Zone (RUn 91) File: 116 N 3Shallow Zone.RAD ' -

Total Dose Contributions TDOSE( i,p,t) forIndivrdua2 Radionuclides (i) and Pathways (p)
Asmrem/yr and Fraction of Total DoseAtt = 1.370E+02 years

0 Water Independent Pathways (Inhalation excludesradon) '

0

'

Ground Inhalation Radon Plant Meat Milk Soil .: .

Aadio .. PAAF^AAAARk'l^I+N+AA A^RAAAAAAA ^JJVIPAAAAAAAAA"[A AAAAASPPA9AAR' PAAAAAATAAPvkNAai AnfiA^

Nuclyde

A AAAAA ^

mrem/yr
____..A

fract

AAA A

mrem/yi.._.._.. fract.

AAAi

inrem/yr
in nna

fract.
.

"AAAA .

mrem/yr fract.
........
AAAAAAAAA AAAA

.....R§
.

Iszem/yr
,
a
a .

naa .
fract

. ._ppAppp
Do:eMyr
._.-._.._
pppp RppA

fract
._...._.
pAAppA

'mrem/yx,_.
ApppppppA

fzact.

.-.^.-AAppAAp

.Am-241

4AAAAAAA

2.364E 03

AA

0C0223

ApAAAAAAS

1.501E-03

Ap p

0.0150. 0 o000E+60

AA

-050000

..

1:672E-02 0.1581

.

31040E-04 0.0029

p

3.289E-05 0 0003 8.E458-03 0>0019

CO-60 5.5528-08 0.0000 5a091E-14 0.0000 3 .006E+00 050000 6.439EG10 0.0000 5.108E-10 0.0000 1.400E-10 0.0000 .4:1908-12 0:0000

Cs-137 3 626E-02 0 3429 2a310E-08 0:0000 0:000E+00 0.0000 2.864E-03 0.0176 2.876E-03 -0L0292 .1.746E-03 0.0169 254148-05 0.0002

Eu-154 5.8898-06. 0.0001 1:486E-11 0.0000:: .0.000E+00 0:0000 1C589E-090:0000 5.468E-10 0.0000 1 445E-11 .0_0000 3 .308E 10 9.0000.

EU-155 2.282E-11 0:0000 3.439E-16 0.0000 0.000E+00 0C0000 450893-14 0:0000 1:400E-14 0.0000 3.901E-16 0.0000 8:454E-15 0.0000

Pu-239 .4.382E-06. 0:0000 4:241E-04 0.0040 0.000E+00. 0I0000 4.507E-03 0:0426 1.635E-04 0:0015 4.437E-06 0.0000 2:3348-03 0.0221

Pu-240 5.281E 09 0:0000 1:001E-04 0.0009 0_000E+00 0.0000 1.068E-030.0101 3.860E-05 0.0004 1.048E-06 0.0000 5:5098-04 0.0052

Sr-90 .9:958E-05 0c0009 .3.415E-09 0.0000. 0L000E+00 610000 11540E-02 0)I456 .5.483E03 9.0518 3I097E-03 0.0293 2-:660E 05 0:0003

ffY££ff fxxfiFfif fxlxzx i4Yiiii3f ff4fff Yffffff£f £fffff ffff4ffffffY£ff:- xxillsfff ffff£f 4£ffYffff 3fiff£ f£fffifiY iP£££P
TOtal 3.893E 02 0.3663.. .. 2_106E-03 0:0199--.0.0008+00 0.0000 3:955E-02.0.3940. 8..865E-03 0.0838 4L922E-03 0:0455. 1:159E-02 0L1095

.
0

. . . .
. . . . . . . . . .

TotalDose Contribut ions TDOSE (i,p,t) forIndividuaL Radionuclides (i)and Pathways (p)
As mrem/yrand Fraction:of Total DoseAtt = 1.390E+02 years

0 , - Water Dependent Pathways
0 water

,
Fish Radon... Plant Meat

^- ^

Milk
^•^^•^^. ....^-^

All Pathways*
.--...-.

.-•^. Radio -
..-. .,,
AAPAAAAAAe AARAAA .._•^__^^AAAAAAAAA ÂAAAAAA :.

^......._-
'AAAAAAPAAA

..-
IWllAAA _.-^^^^^^._..AAAAAAAPAAnAAAI+A __ __ _AAAAAAPA.S _ __9PANWA SAAAAAAAA ARA}fA

.
AAAAAAAAAA

-
AAA_AAA...

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract. mam/yi £ract. arem/yr ftact. mreWyr fracrtl
AAAAAAA 5U nna0 AAP.AP.A

.......
AAAAAAAAA

......
AAAAAA AAAAAAAAA AAAIiu AAAAAAAAA I+AAAPFi AAAAAAAAA IiAtiLA0 AAAAAAAU SiARPrP:A AAAAAAAPA AAAAAA

Am-241 0.000E+00 0:9000 . 0:000E+00 0.0000 0 000E+00 0>0000 0.000E+00 0.06000 U:000E+00 0.0000 0 Q00E+00 0 0000 2=964E-02 0.2803

Co-60 0.000E+00 0>0000 0.000E+00 0.0000 0.000E+00 0:0000 U.OOOE+000.0000. 00.000E+00 0.0000 0.000E+00 0.0000 5:692E-08 0.0000

C5.139. 00003+00 0.0000 0:000E+00 0.0000 9.000E+00 0.0000 0.000E+00 0`0000 0_000E+00 0.0000 0:000E+00 0.0000 4:281E-02 0_4048

Eu 154 0.000E+00 00000 01000E+00 0.0000 0 .000E+00. 0.0000 0:000E+00 0400 0-000E+00 0:0000 0.000E+00 0.0000 5i489E-06 0,0001

Eu-155 0.000E+00 0:0000 .0.000E+00 0.0000 0L000E+00 0.0000 0.0005+000.0000 0.000E+00 9..0000 . 0:006E+00 0.0000:.-2;289E-11 0:0000

Pu-239 0.000E+00 0_0000 .0:000E+00 0 0000i. 0.000E+00 0.0000 0.000E+00 0.000 0C000E+00 0.0000 0<0008+00 0 0000 9.43TE-03 0:0503

PU-240 0.000E+00 0+0000 0000E>00 0 0000 -0.000E+00 0:0000 .0_000E+00 0:0000 0.000E+00 0.0000 0_000E+00 0.0000 1.955E 03 0.0166

St-90 0 000E+00 0:0000 0 :000E+00 0.0000; 0.000E+00 0 I0000 0 .000E+080:0000 0_000E+00 0:0000 0:000E+00 0.0000 2:430E-02 0.2209

fffixxx lxzifffif fxxllx 3£fiffff£ ffffff fffffffff ffffff ffffff"sxx xiiYYf EixifufY fffzxf fiffif£ff ffEfY£ fffffxxxx.- £fifif
Tota1 0.000E+00 0:0000 0 000E+00 0.0000 0.:000E+00 0.0000 0.000E+00 0.0000 0.000E*00 .0.0000 0.000E+00 0.0000 1L058E-01 1.0000

0*Stnm of all water independent and dependent pathways. . ' - - - ' :

C-23

^



CvP-2002-00002
Rev. 0

1RESRAD,Uersion 6.1 1. Limit = 0.5 year L8/05/2002 09I48Page 22 .. .. ' _ , . . .
Sunme3xy : 116-N-3Shallow Zone ( RUn #1) File: 116-N-3 Shallow Zone:RAD ... . . . . . . . .

Total Dose Contributions TDOSB(n.ip;t} for Individual Radionuclides ( i)andPathwaystp)
Asmrem/yr and Fraction of TotalDOSe At t= 3.000E+02 years

0 Water kndependent Pathways (Inhalationexcludesradon)
0 Gzound Inhalation Radon Pias3t'^ MedC Milk soil
Rad o AAIWAAAAAA9AAAAA ^AAp pA AAApppppppppppAA pApppApAyppppppA AAAA?^A^AAA ---AAAAAAAa....^
N cl demrem/yr fract mreM/y £ act mre /yr£ract mrem/yr fract mremy £act em/yr fract mrem/yr fract..-..._ .... .. _-.. .....- .... _...AAP.P.IUIIf AAAiIAAIfAA AAA7Nfi pApA11AAp.A AAAAIaA AAAAPAAAAAAI(p,AA AAAAAAf^ AAAAAA AAASAAAP.A ApAppA AAAffAAAAA AAAAAA AAP_4ppAAJ'y IpA1App
Am-241 1.810E 03 0:0546 1_209E-03 0.036505000E+00 0.0000 3.280E-02 0.3860 2 .j38E U40:00'F0 2.516E-05 0.0006 6.610E 03 0:1993
CO-60 2.650E-34 0.0006 2.429E-230.0000 0.000E+00 0.0000 .310928-19.0.00002:915E-.19 0.00005.628E-200:00001.990E-21 0:0000
Cs-139 . 8.158E-04-0.0246. 5.197E-100.000001000E+000:0000 4:1938-05 0L00136..490E-05.0.0020 4.0198-05 0.00125:432E-07 0.0000
Eu-154 1:552E-11.0.0000 3.918E-190:0000 0t000E+00 0:0000 4e210E-15 0:00001:442E-15.0:0000 3.610E-17 0.0000 ^ 8.723E-160.0000
Eu-155 2.901E-210:0000. 4:341E-260.0000 0:000E+000.0000 5:198E-2410100001.480E-240:0000 43905E-260:0000 1..097E-24 0.0000
Pu-2394:331E-06 0-0001::.4.191E-04 0.0126 0.000E+000.0000 4.454E-03 0_1343 1.616E-040.00494.385E-06 0.00012.306E-030.0695
Pu-240 5.1548-09.0.0000 . 9.971E-05 0.00290.000E+000.00001:038E>030C03133+967E-050.00111:023E-06.0:00005.396E-.040:0162
Sr-9D 1 .893E 06a.0001 6.4238-09 0:0000 0_000E+00 0100002.896E-04 0.00871:031E-04 0.0031 5.825E-05 0:RO18 5.002E-09 0.0000ff4fffffffffffff iffflf3frfffffffffYff fif3fffifffffff fffffffff fffFff'..fffffffff ffffff fffffffffffffff fffffffffffffff
Total - 2.633E-03 0.0494 .1.726E-03.0.0520. 0.000E+00 0.0000 1.863E-02 0.56166.0098-040.01811.290E-040.00399.455E-03 0:2850

0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides(i)and Pathways (p)
As mrem/yn andFractiosof Total DoseAt t= 3.000E+02years

0 - Water Dependent Pathways.
0 . . .. Water Fish Radon Plant. Meat M±1k All Pathways *

AAAAAAAAAAAAAAAA
...-...__

AAAAAAAAAAAAAnAA
.._.-..

AAAAAAAAAAAAAAT}1jAAA APA9AA.......ASAAAAAAAA ^_..^.•• AAAAAAAAAAAAAAnA ..• 5 .. . ^HA ^ .. . . .
Nu lidemrem/yrfract mrem/yrf act mr /yr fract /yr fract mrem/yrf. ct mre (yr fra.t mrem/yr fract:
A _.......

AAApA.q ApppAAAAA
.. ........AAAAAA AAAI+AAAAA AA

....
APNf

....
AAAAAAAPA AAAFnJyn, pppppppnfy AAp,AAA

......
AAAppApAA

-_...
R.SAAAA ARAAPkAAR AAAAAA AAAAAAAAA AÂ AAAA.___

Am-241 0.000E+00 0:0000 0:000E+00 0.0000 0:000E+00.0_0000 0:000E+00 0.00000.000E+000:0000 0 _000E+00 0.00002.269E 020.6842
CO-60 . 0:000E+00 0.0000 0:000E+00.0.00000_000E+000.0000 0.000E+000.00000.0008+00 0.0000.0 .000E+000.0000 21916E-19 0.0000
Cs-137 0;0008+00 0.0000 0.0008+00 0:0000 0.000E+00 0.00004.000E+00 0.0000 0:000E+009:0000 0:000E+000.0000. 9C631E-04. 0.0290
Eu-154 0.000E+00.0:00000.000E+00 0.0000 0:.000E+00 0.0000 0_000E+00A:0000 0.000E+00 0.0000 0.000E+000.0000 1.553E-110+0000
E11-155 . 0.000E+000.0000 0.0008+00 0.00000_000E+00 0.0000 0.000E+000.00000.000E+000100000.000E+00 0:00002_930E-210:0000.
Pu-2390.000E+00 0.0000 . 0.000E+00.0 0000 0.000E+00 0:0000 0_000E+00 0.0000 . 0.c000E+000:0000 9:000E+00 0.0000 7.3508-030.2216.
Pu-240 . 0 .000E+00.0:0000 0 .000E+00 0.0000 0 .000E+000.500 0.000E+00 0.0000 0 000E+00 0.0000 0.000Ei-00 0 .0000 1:913E-03 0:0516
Sr 90 0.000E+000_00000.000E+00 0.0000 0 .000E+00 0.00000.000E+00 0:0000 0 :000E+00 610000 0:0008+00 0.00004:533E-04 0i0139
fiff£ff fffffffYf fffff4 fffffFfif fff3ff ffiifffiffiffff fffifffff lfffffffffffffffiffff fffiffffffffffi Yffffifff ffffff
Total 0.000E+000.0000 . 0.0008+00 0.0000 0.060E+00 0:0000 p:000E+00 0.00000:000E+00 0.0000 O.O00E+000:0000 3:3I9E-02 110000
0•SUm of all water independent.and dependent pathways. . . . . ... . . . . . .. . . .
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Svmmary ; 116-N-3 Shallow Zone (RUn 01) File; 116-N-3Shallow Zone.RAD . . . . '

Total Dose Contributions TDOSE6 i;p,t7 for IndividualRadionuclides ( i) and Pathways (o)
As mrem/yr and Fraction of Total DoseAtt= 1,000E+03 years '.

O WaterIndependen[ Pathways(Inbalation excludes radon)
0 GrouLd Inlialatrton Radon Plent Meat ^. . Milk Soil

Radio- P^A AAS^A .-^AAA AA`A?R7^.9F^PAPA uuuuxxuk.AA RAAAAFAAAAAANAdA ARP?A4AAAPAARAAiI

Nuclide mrem/yz fractti mremjyr £ract. mrem/yr £ract. mrem/yr £ract.:. .mrem/yr.: £ract. mrem/yi frace.`. mrem/yr fract.

^^^^A

........

^R

....

^^ ^^^ ^

_

^

___.

^^
_-._.4^A
^

_...-
RAAARR

^A

__...._

^R
pkukuu kgmA

Rm-241 5 .8I1S O4 D.P368 3..820E-04 0:0242 0 000E+00 0.0000 4.:109E-03 0.2604 7.780E-05 0.0049 7-990E-06 0:0005 2.0808 03 0.1324
Co-60 0.0008+00 0:0000. 0 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000 0.000E+00 0.0000 0 C000E+00 0.0000.
Cs-137 6.839E-11 0:0000 4.356E-17 . 0.0000 0.000E+00 0.0000 3.514E-12 0 0000 5.422E-12. 0.0000 31365E-12 0.0000 4.552E-14. 0:0000.
Eu-154 0 .000E+00 0.0000 0 .000E+00 0.0000 0.0008+00 0:0000 0:000E+00.0:0000 0 000E+00 0_0000 0:000E+00 0.0000 0.000E+00 0:0000. .
Eu-155 0.000E+00 0.0000 0.000E+00 0:0000 . 0.0008+00 0.0000 0.000E+00 0:0000 0:9008+00 0.0000 -0:000E+00 0-0000 0]000E+00` .010000
.Au-239 4L118E-06 0.0003 3.9858-04 Da0253 . 0.000E+00 050000 4.235E-030:2684 1:5368-04 0.0099. 4.169E-06 0.0003 2.193E-03 0.1390
Pu-240. 4_642E-07 0.0000 8t801E-05 0:0056 A.DOOE+00 0.0000 9:352E-04OCU593. 3.393E-05 0.0022 9.2115-09 0A0001 4:8425-04 0.0303
Sr-90 7.271E-14 0.0000 2.4945-16 0.0000 DOOOE+00. 0_0000 1.124E-11.0.0000 4.004E-12 0..0000 2.261E-12 0.0000 1:942&-14 0.0000
fffffYY iff3flffl lzxfff 4ffffifff fffffi fffflffff iPifff fffffffff u£f4f ffffeff%ff ixilxf fxnFffff ffffff rlffFifif ff3ff4
Total 51857E-04 0.0391. 8.b65E-04 0-0551. 0.000E+00. 0.0000 9:276E-03.0.5881 21653E-04 0:0168 1.308E-05_ 0^0008 4.765E-03 0:3020

0

Total DoseContributioas TDOSE( i,p,t) for IndividualRadionuclides (i) and Pathways (p)
As mrem/ys andFraction of Total Do3eAt t= 1,000E+03 years .

0 water bependent Pathways ' . .
0 Water Fish

A A

Radon_..

-

Plant Meat f+u.1k : All P thc.ays+
Radio- ARRRAAAnAnaaRAAA A AdAARAAAAAAnia ARRRRRARAaananPA AAA.AAAARAR"pARp.AA ARRRpAAAAAAdAn,p;p ppppAARApAHpARAR Agf^
Nuclide

P uAA

. mreMyr

ARAP4n3vhlti

Eract,.

AAPA?4

mrem/yr
_,_...___
AAAAAAARt+

fract.

AP AP AA

mreMyr

RRAA
.,_..

ARP AP

fract:

IWAA
...__

AR

mrem/yr fract_:.

PAP P ASAA PP A$Afi

mrem/yr
_ARP_.-.___APR AIi

fract-.-

AAP ARP :

mrem/yr
_..__.._
P AAAA P

fract:.

PA
_...._

ARPT

mrem/yr.'.
.-._.

AA

fract.
_....

A_

Rm 241 0.000E+00. 0.0000 4.2145-10.

. .

0:0000

. .

0.000E+00 0.0000

. .A . ,

0'000E+00 0.0000.

4 .

0.00kE+00.

i .

0:0000

A AA .

0.000E+00

^

0.0000.

AAAAAAF.

0.246E-03

I^AIVAA

0.4593
Co-60 0_000E+00 0.0000 OAOOE+00 0.0000 0 :000E+00 0:0000 O:OOOE+OOb.0900 0.000E+00 -0.0000 0.0003+00 0.9000 0:000E+00 0 _0000
Cs-137 4.000E+00 0.0000 0.000E+00 0.0000 0.000E+00. 00000 . 0d000E+00 0.0000 0 .000E+00 00.0000 0_000E+00 0.0000 8.0728-11 0.0000
Eu-154 0.000E+00 0.0000 0,000E+00 0.0000 0:000E+00 0:0000 0 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000. 0_000E+00 0_0000
Eu-153 . 0.0008+00. 0.0000 0 .000E+00 0.0000 0.000E+00 0.0000 0 .000E+000.0000. 0.000E+00 0.0000 0.000E+00 0:0000 0 :000E+00 -0,0000
Pu-239 0.000E+00 0.0000 1,076E-09 6.0000 0.000E+00 0.0000 0.0008+00 D.0000. -0.000E+00 0.0000 0.0003+00` 0.0000 6.984E-03 0,4429.
Pu-240 0-000E+00 0.0000 7,272E-09 0.0000 0.000E+00 010000. 0.+000E+00 0.0000.. :0 .000E+00 0.0000. 0 A00E+00 -0.0000. 1.543E-03 000978
Sr-90 0.000E+00 0C0000 0.0008+00 0.0000 0_0005+00 0.0000 0.000E+00 0.0000. 0.000E+00 0:0000 0.0008+00 .0.0000. 1.760E-11 .0L0000
fi4lfff ffffffiYf ffffff ff8iiffff Yffif3 ffffffffi Y4ffif ffYffFffffYiiYY f1f£f13ii iiifff ff3ffEiiF f4Tff7 Sf1lff£Ei iiffii
Total 0.000E+00 0?0000 9,069E-09 0-0000 0.000E+0D 0+0000 0:000E+00.0.0000 0.0008+00 0.0000 0.000E+00 0.0000 1:579E-02. 1.+0000
n*Sumof all water independentanddepenOfent pathways_. .. .. '

^
. .

. . .
.

. .. .
. ,. . . . . . . . . . .
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Sumary : 116-N-3 Shallow Zone ( RUn #1 ) Eilee 116 N 3Shallow Zone.RM . . . . . - . . /"`*5

Dose/SOUrceRatiosSummed Over All Pathways . . . 1

3Parent(and Progeny Principal Radionuclide Contributions Indicated ^•.••
OParent Product Branch DSR(j,t) ( mrem/yr)/(pCr/g) .. .

(1)
AbAAAN

(]) PraCtion*

I AAAAAAANAAAAPl

he O.POOE+00

AAAAwF A

1.00$EiD0

AA}F?1w

^3 .000E+00.

AAAAuAAI

7 600E+0'd3

AAAAAA AAA

600E+01 4.2`60'E+01 4.16^E+01

AAS P?hAA ri APNNA1+11AK&UAA

2.370E+02

AAL^

3.000E+02

A£^

.1.000E+03

I AiFZ Iigt l .

Am-241

i i

Am-241 1.000E+00

3

3.639E-01 .3.633E-01

+

3.621E-01

A

3 593£-01 3

I . A A

.544E-013,395E-01 3.3688-01 2-904E-01 2:220E-01

fi + + l .

7:000E-02

.

Am-241 Np-237 1.0008+00 9..385E-09 2.924E-06 6-907E-06 1.602E-.05 3 24ZE-D5 8>195E 05 9 ,122E 05 .2.454E-04. 4:913E-04 .9.595E-04--.

Am-241 U-233 1.0008+00 2 .505% 14 1.431E-13. 6.710E-13 3.340E-12 1 330E-11 E1292EQ1 1 .022E 10 'I.fi06E-10. 2.593E-09 3.690E-08.:

Am-241 Th-229 11000E+00 8:814E-18 1z2718-16 11458E715 1.956E-14 1_ 459E-132.395E-12 3.319E-12 9.095E-11 5.911E-10 9.638E-09

Am-241 6832(j) 3.639E 01. 3.633E-01 3:621E-01 3:594E-.01 3 .544E-013,3968-01 3.369E-01 2_406E-01 2.225E-01 7.104E-02

OCO-60 CO-60 1:000E+00 -- . 1.0058+01. 8.807E+00. 6.968E+00 3.:693Ee00 1 .2228+003.983E-02 2.0628-02- 1.451E-09 7.019E-11 0.000EC00

OCs-131 Cs-135 1..000E+00 . . 2..559E+00 1.500E+00 2.386E>00 2.144E+001 .763E+009.626E-01 8:.569E-01 1L054E-01. 2a3128-03 1.9888-10

0Eu-154 E1-154 1.000E+00 .... 4.093E+00 4.412E+00 3:968E+00 2.622E+00.1 .353E+001:743E-01.11175E-01 9.]6]E-05 2.595E-10 2.831E-34

OEU-155 EU-155 1.0008+00. 1.126E-01 9.793E-02 7.404E-02 3.892E-021 .203E-023.145E-04 1L578E-04 5.424E-10 6.8958-20. 0.000E+00

OPU-239 Pu-239 1.000E+00 - 3.2945-01 3.2948-01 .3_293E-01 3.292E-01.3 .290E-013>284E-01 3:283E-01 3.2628-01 3.2248-01. 3.065E-01

Pu-239 U-235 1.000E+00 . 2-232E-10 8.200E-10 1.909E-09 4.3738-09 8 .757E-09 2.139E-06 2.367E-08 5-9468-08 9379E-08 1-695E-09 .

Pu-239 Pa-231 1.000E+00 :- .2:6468-14 1.993E-13 1.0968-12 5.833E-12 2 .403E-11.1.541E-10.1-9128-10 1.416E-09. 5.5048-09 3.050E-08 ". .

Pu-239 Ac-227 1-000E+00 1_506E-16 1.9828-15 2.101E-14 2.356E-13 1 -816E-122.481E-11 3.330E-11 4.454E-10 2.198E-09 1.615E-08

Pu-239 aDSR(j) .3.294E-01 3.294E-01 .3.293E-01 31292E-01 3 .290E-01.3.284E-01.3.283E-01 3_262E-01 3-224E-01 3.065E-01

OPu-240 Pu-240 1.0008+00 3.293E-01 3.2935-01 3.2928-01 3.289E-01 3 .285E-01.3.272E-02 3:290E-01 3.226E-01 3.149E-01 2.8362-01

Pu-240 U-2361.0008+00 9.145E-10 2.993E-09 6.535E=09 1.502E-083 .0108-085.351E-088.1328-08 1.969E-07 3.185E-07 1.742E-06

PLL-240 Th-232 ' 1.000E+00 . 8.252E-20 5.519E-19 2.849E-18 1.4928-17 6 .087E-17 1.8048-16 4.817E-16 3_573E-15 1.3928-14 8.600E-14

PU-240 Ea-2281.000E+00: .5.:0418-20 7.705E-19 8.689E-18 9.414E-19 6 .437E-166.5828-15 8.480E-15 9i863E-1-0 3.291E-13 1.910E-12

Pu-240 Th-228 1.000E+00 .` . 3.434E-21 9.6328-20 2.024E-18 3.869E-17 3 .959E-16 4.96.1E-15.6.503E-15. 6.604E-14 2.811E-13 1:660E-12.

Pu-240 aDSR(j). 3.293E 01 3.293E-01 3.2928 -01 3.289E-013 .285E-013.292E-01 3.270E-01 3.226E-01 3.149E-01 2.636E-01

OSr-90 Sr-90 1.000E+00 4t000E+00 3.9045+00. 3-918E+00 3.324E+00.2 .908E+006.1C439E+00 1.2728+00P 1.4188-01 2-6678-03 1.0358-10.

fffffff fffffff fffffffff fzfffffff ff?ifffxf ffFffffff fffffffff ffffFf4fifffffffii fffffffff ifffffff,i ffEffffff fffffffif
*Branch Praction isthecumulative factor for thej't principalradionuclidedaugtiter: C-OwBRnLj) E8P(D*BR£(2)*... BRn(j).
The DSR includes contributionsfrom as sociated( half-life 6 0,5gr) daughters.'' . . . . . .

0 . . . . , . . . . . . . . . . . .. . . .. . .

.. ^ SnngleRadionuclide SoilGUidelmesG(i,t) inpCi/g: - . . . .

. . . .. Basic HadiationDOseLimit = 1:500E+01 mrem/yr .. . . . .. . .

ONuclide ' -
(11

AAAAPAA

t= 0.000E+00 1.000E+00 3

AAI A ARA AAAAAAA AAAPI

000£+00

AAAAAAA

9-600E+00.

9PAAAAAAA

1-600E+01

AAAAAAAeIA

4 20UE+01 4.900E+01 1.370E+02 3

AAAAAAA A$AAAP AAA AAAAAA^

.000E+02

AAAAAAAA

1.000E+03

SAIWVAAf.

Am-241

A

4.122E+01 4

++

.129E+01 4. 143E+01

.

4.104E+01 4.232E+01

. .

4.419E+01 4..453E+015.162E+01 6 143E+01

i

2L1126+02

Co-60 1.493E+00 1 .903E+00 2. 216E+00 4.061E+00 1.228E+01 3.966E+02 7-294E+02 1.020E+00 *1 .131E+15 *1.131E+15

Cs-134 5.862E+00 6 .000E+00 6. 286E+00 6.996E+00 8.507E+00 1.558E+01 1.951E+01 1.423E+02 6 .323E+03 7 .545E+10

Eu-154 3.1431Z+00 3 .400E+00 3. 991E+00 5.420E+00 1.1098+01 8.606E+01 1.296E+02 1.5368+05 5 .825E+10 *2.639E+14

532-155 1.332E+02 1 .532E+02 2. 026E+02 3:854E+02 1.247E+03 4.724E+04 9.503E+04 2. 766E+10 *4 .651E+14 *4.651E+14

Pu-239 4.554E+01 4 .554E+01 4. 554E+01 4.556E+01 4.559E+01 4.569E+01 4:569E+01 4.599E+01 4 .653E+01 4.8948+01

Pu-240 4.555E+01 4 .556E+01 4. 559E+01 4 560E+01. 4.566E+01 4.584E+01 4.587E+01 4.649E+01 4 .964E+01 5.289E+01

Sr-90

^^^^^^

3 950E+00 3 .842E+00 4. 034E+00 4-513E+00 5 5398+00 1 044E+01 1.1998+01 1050E+02 5 :625E+03 1.449E+11
^

xx1 1II f fffffffff fiffffftf ff Yfiffff xxfffffff fiiffflff ffiffffff iffffff4f fff ffffxf i ffflffff fffff3iff
+At specific activity limit . . .
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Suwnary : 116-N-3 Shallow Zone (R¢n $1) File:316-N-3Sha1low Zone.RAD^

Sunvned Dose/Source Ratios DSR(i,t) in(mrem/yr)/(pCi/g)
and Single Radionuclide Soil Gvidelines G(i,t) inpCi/g

at tmin = time ofmi sin9le radionuclide soilguideline

and at tmax =time oEmaximum4ota2dose = 0:000E+00years^^

ONuclide Initial tmi:u DSR(i;tmin) G(i;tmin)DSRti,tmax) G(i;tmax) .:.

(r) (PC /9)
AAPAPASAA

, . (ye ) ^ .:. ^

AAAAARAAx&WUk&aAPP4

(pci/g) . ' ^

u AIVA^^^AAAP P:AP

(pR/g)^

}tAZilSTAAI+A

.. .

. . ..P_4AP.pATi

Am-241.^^ 1.020E-01

. .

0_p00E+00 3:639E-01

. .

4,122E+01 3.639E-01 4.122E+01. ^ . . . . - ^ ^ ^

Co-60 3.870E-0.1^. 0.000E+00- 1.005E+01 1q493Ea00 I.05E+01 1.493"E+0O^

Cs-137.^ ^4.060E-01^ 0_000E+00 2L559E+00 5:862E+00 2:559E+00 5.862E+0D

Eu-154.^^. 6.D30E-02 0.000E+00 4973E+00 3^'.143£+00 4.TI3E+00 3.143E+00`

Eu-155. 4.220E-02 0.0003+00 1.126E-01 1.332E+02 1.126E-01 1:332E+02

Pu-239 2.280E-02 0.000£+00^^ 3294£-01.. ^4.554E+01 3.294E-01 4:554E+0I

Pu-240 5.440E-03 0.000E+00 3:293E-01 4i.555E+01 3.293E-01^ 4.555E+01^

Sr-90 1.900E-01 D_000£+00 4.000E+00 3:750E+00 4.000E+00 3:950E+00

ffffffl a111xifYf fffiffflxxllfffi^.:fffffffff fffffffff £ffffEiYi fffffffif . . . . .. . ^ .. ^

^
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Tx3333331
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Su®rmry : 116-N-3 Shallow Zone(RUn 41) File: 116-9-3Shallow Zoae.R.4D

Individual Nuclide Soil COncentratiOn

ParentNuclideand -BranchFraction
IndicatedONUclide

Parent BRF(i) . . S(J.t), pci/9 ' . .

(j) O t= 0.000E 00 1 000E>00 3 000E+00 ] 600E}00 1 600E+01 4-200E+01 4.700E 01 1 370Ea02 3 000E021 000E+03

PApAAAA AU15AAA PAAAA.AAAA PAAAAAAU A'AAAAAAAA AKUkuu AAAAAAAAA AAPAAA.BAA APPAPAAAIi AAAN9AAA AI+NC9PPP.A AAAAAFi4u AAAAA9Au

Am-241 Ain 241 1:000E+00 1.020E 01 1.018E-01 1.015E-01 1.009E 01 9.935E-02 9.518E-02 9.4408 02 8,139E-02 6 223E 021.964E-02

ONp-237 Am-241 1.000E+00 0.000E+003.3015-08 9_886E-082.495E-07 5,2165-07 2.340E-06 1.4935-06 4.042E-06 7.778E-06 1.585E-05

05-233 333-241 1.000E+00 0-000E+002210E-14 6.464E-13 4:112E-121.793E-11 1.176E-10 1.459E-101.048E-09 3.764E-09 1.452E-08

OTh-229 Am-241 1.000E+00 0.000E+00 2.291E-18 6.113E-199:871E-169.099E-15 1.584E-13 2.204E-13 4 A99E-12 4:034E-11
6.552E-1000o-60

Co-60.1:000E+00 3.870E-01 3.393E-01 2.609E-01 1.4235-01 4 Z0]E-02 1.5343-03 7.943E-04 5.666E-092:704E-180-000E+00

003-137 CS-137 1.000E+00 4.060E-01 3.967E-01 3.786E-01 3.402E-.012.998E-01 1.5275-01 1.359E-01 1.673E-02 3.764E-043.154E-11

0E1-154 Eu-154 1:000E+00 6-030E-02 5L573E-02 4-760E-02 3.313E-021-709E-02 2.202E-03 1.485E 03.1.234E-06 3.253E-12 3.519E-36

0.11-155Eu-155 1.000B+00 4-220E-02 3.6695-022.754E-02 1i459E-02 4.508E-03 1.190E-04 5.9155-05 2.032E-.102.583E-200.600E+00

OPU-239 Pu-239 1.000E+00 2.280E-02.2.280E-02 2.280E-02 2.259E-02 2.277E-02 2.273E-02 2.292E-02 2-258E-02 2.231E-02.2.121E-02

OU-235 95-239 1.000E+00 -0.000E+002.241E-11 6.695E-11 1.680E-10 3.4765-10 8.652E-10 9.585E 102-343E-093:832E-095.108E-09

OPa-231 Pu-239 1.000E+00 0.000E+002:372E-16 2.1293-15.1 351E-14 5.9425-14 3.946E-13 4.906E 13 3.6865-12 1.435E-11 9.910E-11

OAC-227 Pu-239 1:000E+00 0:000E+00 2a498E-18 6.623E-17 1:033E-158.959E-15 1.310E-13 1.9663-13.2.419E-12 1:190E-11
2519E-11-0PU-240

Pu-240 1.000E+00 5.440E-03 5.439E-03 5.438E-03 5.434E-03 5.422E-03 5.406E-03 5-402E-035.330E-03 5:201E-03 4-685E-03

05-236.Pu-240 1.000E+00 0-000E+00 1.609E-10 4:801E-10 1_204E-09 2.491E-09 6-195E-09 6.861E-09 1.690E-08 2:710E-O8 3.453E-08

0Th-232 Pu-240 1.000E+00 0]000E+00 3-969E-21 3.5603-20 2.250E-19 9.941E-19 6L605E-188.214E-18.6..182E-17 2.419E-16 1.363E-15

033-228 Pu-240 1.000E+00 0-O00E+00 1.548E-22 3.934E-21 5.608E-20 4.217E-19 4.540E-165-86]E-185.528E-1] 2.309E-161.349E-15

0731-228 Pu-240 1.0002+00 0.000E+00 1-314E-23 8.866E-222.502E-20 2.]]1E-19 3.905E-18 5.139E-18 5.315E-17 2.293E-16 1:344E-15

OSr-90 Sr-90 1-000E+00 1.700E 01 1:659E-01 1.580E-01 1:412E-011 1519-01 6.107£.02 5.406E-02 6.026E-03 1:133E-04 4.400E-12

4fffllx ilfffff IllfffYff f£ffizfff ffff3fiff ffllxllll lffffffff ffflffffY ffffffffi iffffff41 iiifffilf flflzzlil 11fIIfzlf

eRF(i) is the branch Eraction of the parent nuclide.

ORESC9LC.E%E e%ecutiOn time = 7^14 se^nd5 ' .

^
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Dose Cossversion Factor ( and Related) Parameter Smmrmry

File: HEAST2001 Morbidity

0 > . . . = Current
Menu Parameter Va1ue b fassl

B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1' Ao-227+D
B-S • Am-241
B-1 ' Co-60, . . .
B-I Cs-137+D

B-1 ^ Eu-154

B-1 ' Eu-155

B-1 E-3

B-1^ Ni-63

B-1 Np-237+D

B-1 Pa-231

B-1 Pu-239

B-1 ' Pu-240

E-1 Ra-228+D

H-1 ' Sr-90+D

B-1 Th-228+D

B-1 'Th-229+D

3-1 Th-232

B-1 • U-233

B-1 •.U-235+D

B-1 U-236

D-1 ' Dose conversion factorsfor ingestion, mrem/pCi:

D-i Ac-220+D . . . .

D-i Am-24I

D-i ^ Co-60

D-1 3 Cs-137+D

D-1 Eu-154

D-1 ' Eu-155

D-1 ' H-3

D-1 ' Ni-63 . . .

D-1 Np-237+D

D-1 Pa-231

D-1 Pu-239

D-1 ' Pu-240

D-1 Ra-228+D

D-1 ' Sr-90+D

D-1 ' Th-228+D

D-1 Th-229+D

D-1 ' Th-232

D-1 U-233

D-1 • U-235+D . . .

D-i • U-236

D-34 Food transfer factors:
D-34 = Ac-227+D plant/soil concentration ratio,dimensionlessD-34

= Ac-227+D beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
D-34 Rc-227+D , milk/livestock-intake iatio, (pCi/L)/(pCi/d)

D-34

^

Parameter

Name . , _ ....

6.720E+00 6.920E+00 ^ DCF2( 1) . ... ^.

4.440E-01 4.440E-41^DCF2( 2) . . .

2.190E-04 2-190E-04^DCF2( 3)' . , . . . . .

3.190E-05 3.190E-05 ' DCF2( 4)

2.860E-04 - 2.86UE-04 ' DCF2( 5)
4.140E-05 ^ 4.140E-05 DCF2( 6)
6.400E-08 6.400E-08 DCF2( 7)

6.290E-06 ^ 6.290E-06 DCF2( 8). . . . .

5.400E-01 5.40UE-O1 ' DCF2( 9) - -
^1.280E+00^ 1.280E+00 DCF2(10). . ...

4L290E-01 4.290E-01 ' DCF2(11)

^ 4.290E-014.290E-01 '
DCF2(12)5.080E-03'

S:080E-03 'DCF2(13) . .

1..310E-03 ! 1.310E-03 DCF2(14) . . . . -

^ 3,450E-01 3 3.450E-01 ? DCF2(15) : - . .
^ 2.160E+00 2.i60E+00 ? DCF2(16),: . . . ..

• 1.640E+00^1.640E+00 DCF2(15).

1.350E-01 • 1.350E-01 DCF2(18) . . .. . . .

1 230E-OS ^ 1.230E-01 s DCF2(19)

1.250E-01 3 1.250E-01 ' DCF2(20)

1.480E-02

3.640E-03

2.690E-05

5.000E-05

9.550E-06

1.530E-06

6.400E-08

5.J70E-09

4.440E-03

1.060E-02

3.540E-03

3.540E-03

1.440£-03

1:530E-04

8.0B0E-04

4.030E-03

2.']30E-03

2.89QE-04

2.6'10E-04

2.690E-04

2.SC0E-03

2.000E-05

2.000E-05

C-34

1.480E-02 ' DCF3( 1)

3.640E-03 DCF3( 2)

2.690E-05 DCF3( 3)

5.000E-05 DCF3( 4)

9.550E-06 DCF3( 5)
1.530E-06 ' DCF3( 6)

6:400E-08 ' DCF3(
7)5.590E-09DCF3( 8)

4.4402-03 ' DCF3( 9)

1.060E-02 DCF3(10)

3.540E-03 DCF3(i1)

3.540E-03 DCF3(12)

1.440E-03 DCF3(13)

1.530E-04 ' DCF3(14)

8.080E-04 ' DCF3(15)

4.030E-03 ' DCF3 (16)

2.730E-03 ^ DCF3(19)

2.890E-04 DCF3(18)

2.670E-04 -DCF3(19)

2.690E-04 ' DCF3(20)

2.500E-03 RTF( 1,1)

2.000E-05 RTF( 1,2)

2.0U0E-05 ' RTF( 1,3)
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Susmia ry : 116-N- 3 DZ(Layer 1) Run #3 Filea 116-N-3 DZ Layer 1.RAD .

^ . Dose Conver8ionFactor (2nd Related) Parameter Shcmoary (cont inued)

File: EEAST 2001 Morbidity
p .e Current Parameter

Menu
•__^^ • ___

._..^
Parameter

..___..._ . ..: _._..__.- _.....__._., ,_
Val '__._ _..

DefaIIlt
_v _._..

N me : , .
.f-_-----------

D-34 Am-241 plant/sorl concentration ratio, dnmensionless' 'Z.0U0£-03 1 000E 03 RTF( 2,1)

D-34 Am-241 beeY/lrvestock-intake ratio, (pCi/kg),/(pci/d) 5.000E-05 5.OOpE-05 RTF( 2,2)-

D-34 ^ Am-241 milk/livestock-intake ratio, (pCi/L)/(pCi/d)
.

2.000E-06 ' 2.000E-06
.

^ RTF( 2,3)
D_34. . . . . a .

D-34 Co-60 plant/so¢1 concentration ratio,dimensionless 8 A00E-02 8.000E-02 RTP( 3,1)

D-34 Co-60 beef/livestock-intakeratio, (pCi/kg)/(pCi/d) 2.000E-02 2 000E-02 RTF(3,2)

D-34 ' Co-60 ,milk/lmvestock-intake zatio,(pCi/L)/(pCr/d)
. . . . 2.000E-03 2:000E-03 RTF( 3,3)

D-34 • . . . . .

D-34 Cs-130+D plant/soil concentration ratio, dimensionless 4.000E-02 4 .Op0E 02 RTF( 4,1)...

D-34 Cs-137+D beef/livestock-intake ratio,(pCi/kg)/(pCi/d) 3.000E-02 3 .000E 02 RTF( 4,2)'

D-34 • Cs-137+D , milk/livestock-intakeratio, (pCi/L)/(pCi/d).. ' 8-OOpE-03
.

8.0p08 03 "RTF( 4,3) .
D-34 '

. . . .
.

D-34 Eu-154 plant/soil concentration ratio, dimensionless 2.5D0E-03 2.500E 03 RTF( 5,1),

D-34 Eu-154 beef/livestock-intake ratio,(pCi/]cg)/(pCi/d) 2.U0UE-03 2.000E-03 RTF( 5,2)

D-34 ' Eu-154 ,milk/livestock-intake ratio,(pCi/L)/(pCi/d) 2:000E-05
.

21000E-05 ' RTF(5,3)..
D-34 . . . . ^ ,

D-34 Eu-155 plant/soil concentration ratio, dimensionless 2 500E 03 2.500E-03 RTF(6,1)

D-34 Eu-155 beef/livestock-intake ratio,(pCi/kg)/(pCi/d) 2.0008-03 2.000E-03 ?RTP(6;2)..

D-34 Eu-155 , milk/Livestock-intake ratio, (pCi/L)/(pCi/d) ' 2.000E-05. 2.000E-05. ' RTF(6,3)
.

D-34
. . . . ^ . ..

D-34 H-3 plant/soil concentration ratv.o,dimensionless 9.800E+00 4.800E+00 RTP( ],1)

D-34 H-3 beef/livestock-intake ratio,(pCi/kg)/(pCi/d) 1.200E-02 1 20pE-02 RTF( ],2).

D-34 ' H-3 , milk/livestock-intake ratio,(pCi/L)/(pCi/d) ' 1.000E-02 1 000E-02 RTF( 7;3)

D-34 .. . ^ .. . e . . . . ,

D-34 Ni-63 , plant/soil concentration ratio, dimensionless S.OOOE-02 5:000E-02 T RTF( 8,1)-

D-34 Ni-63 ,beef/livestoclc-intake ratio, (pCi/kg)/(pCi/d) ' 5.000E-03 ' S.000E-03 ' RTF( 8,2)

D-34 Ni-63 , milk/livestock-intake ratio,(pCi/L)/(pCi/d).
2.000E-02 2.000E-02 3 RTF( 8,3)

D-3a
.. • o .

- D-34 Np-235+D plant/soil concentration ratio, dimensionless 2.000E-02 ' 2.000E-02 ' RTF( 9,1)

D-34 ' Np-239+D , beef/livestock-intakeratio; (pCi/kg)/(pCi/d) ' 1.p00E-03 ' 1.000E-03 RTF(9,2)

D-34 Np-23v+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d). ..
' 5.000E-06 ' S.000E-06 RTF( 9,3)

. .
D-34 .

. . . . . ..

D-34 ' Pa-231 ,plant/so1lconcentiation ratio, dimensionless ' 1.pU0E-p2 1.000E-02 ' RiF(1D,1)

D-34 Pa-231 , beef/li.vestock-intake ratio, (pCi/kg)/(pCi/d) ' S.0p0E-03 ' S.00DE-03 3 RTF(10,2)

D-34 ' Pa-231. , milk/livestock-intake ratio, (pCi/L)/(pCi/d). S.p00E-06 ' S.OUOE-06 ' RTF(10,3)

D-34
. .. . .. . . ' : . ^ . . .

^ D-34 ' Pu-239 , plant/soil concentration ratio, dimensionless '1 A00E-03 ' 1.0008-01 RTP(11,1)

D-34 Pu-239 beef/lrtvestack-i take rato, (pCi/kg)/(pCi/d) i.poUE-04 1.0008-04 RTF(11,2)

D-34 ' Pu-239 , milk/livestock-intake. ratio,.(pCi/L)/(pCi/d). ' 1.000E-06 ' 1.000E-06 ' RTF(11,3) .

D-34
. .. ^ . . e . .

D-34 Pu-240 plant/soil concentration ratio, dimensionless 1.ODOE-03 1.000E-03 RTF(12,1)

D-34 Pu-240 , beef/Livestock-intakeratio,(pCi/kg)/(pCi/d) 1-000E-04 ° 1.00UE-04 'RTP(12,2)

D-34 ' Pu-240 . rtiilk/livestock-intake ratio, (pCi/L)/(pCi/d). . ' 1.000E-06 ' 1.000E-06 ' RTP(12,3)

D-34 '
.. .. . .. . a . . .

D-34 ' Ra-220+D , plant/so11 concentration iat o,dimensionless 3 4.000E-02 ' 4.pp0E-02 ' RTP(13,1)

D-34 Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d). ' 1.000E-03 1.000E-03 ' RTF(13,2)

D-34 Ra-228+D milk/livestock-lntake ratio,(pCi/L)/(pCi/d) 1.000E-03 1.00p£-03 RTF(13,3)

D 34 . . . . . . . • . , . . .

D-34 Sr-90+D , plant/soil concentration ratio, dimensioniess ' 3.000E-01 ? 3.000E-01 RTF(14,1)

D-34 Sr-90+D beef/livestock-antake ratio, (pCi/kg)/(pCi/d) 8_OpDE-03 8.000E-03 RTP(14,2) . . . .

D-34 ' Sr-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.00pE-03 ' 2.000E-03 'RTF(14,3)

C-35
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Dose Conveision Factor (and Related) Parameter Summary (cont inued)
File: NEAST 2001 Morbidity - - >^

0 Current Parameter

Menu Ra^metei7 VakLe Default Pame

LU
D-34 Th-228+D plant/sonl concentraRlonrat o, dimensionless x 000E 03 1 0U0& 03

^
RTF(15,1)

D-34 Th-228+D beef/livestock-intake ratio, (pCr/kg)/(pCi/d) 1.000E-04 1 0006 04 RTF(15,2)
D-34 3 Th-22B+D mi1k/livestock-intake ratio, (pCi/L)/(pCi/d). 5.000E 06'. .5_0008 U6. RTF(15,3):. .
D-34 '

. . . . ... . .
3

. .. ...^ . .. . .. . .
.

D-34 ' Th-229+D , plant/soil concentration ratio; dimensionless 3 1.000E-03 1 000E-03 RTF(16,1)
D-34 Th-229+D beef/livestock-intake ratio,(pCi/kg)/(pCi/d) >.1.000E-04 1 000E 04 RTF(16,2)
D-34 Th-229+D milk/livestock-intake ratiO,(pCi/L)/(pCi/d) S.000E-06 5.000E-06 RTF(16,3)
D-34 '

. . . . . .. > -. . .. . . . . . . .

D-34 ' Th-232 plant/soil concentration ratio, dimensionless 1.000E-.03 ' 1.000E-03 ' RTF(19,1) . . .
D-34 Th-232 beef/Sivestock-intake ratioq (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF(19,2) . '.
D-34 Th-232 milk/livestock-intake ratio, (pCi/L)/(pCi/d) S.000E-06 5.000E-06

.

RTF(17,3)..
D-34 '

. . . . .. . . ... . -, . .. . . . . . . . .. .

D-34 ' U-233 , plant/soil concentration ratio,dimensionless ' 2.SO0E-03 ' 2.500E-03 ' RTF(10,1)_
D-34 U-233 beef/lrvestock`intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RT£(18,2)
D-34 U-233 milk/livestock-intakerapio,(pCi/L)/(pCi/d) 6 0p0E-04 6.000E-04 '..RTF(18,3)
D-34 '

. . ... . > . _^ .. > . .. . . . . . . .. .

D-34 ' U-235+D , plant/soil concentration ratio, dimensionless > 2.500E-03 ' 2.500E-03 3 RTF(19,1) . . .
D-34 U-235+D beef/livestock-intake ratio,(pCi/kg)/(pCi/d) 3 4008-04 3.400E-04 RTF(19;2)
D-34 U-235+D milk/livestock-intake ratio, (pCi/L)/(pCi/d).. 6:000E-04 6.000B-04 RTP(19,3)
D-34 '

.. . . > . .. .. . . . . . .

D-34 U-236 plant/soil concentration ratio,dimensinnless ' 2.500E-03 2.500E-03 ' RTF(20,1) . . .
D-34 ' U-236 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 3.400E-04 3 3.400E-04 ' RTP(20,2)
D-34 U-236 milk/livestock-intake ratio,(pCi/L)/(pCi/d) 6 D00E-04' 6:Q00E-04 RTF(20,3)

D-5 > Bioaccumu lation factors, fresh water, L/kg: 3 ' .. , . .

D-5 Ac-229+D fish 1.500E+01 1.5D0E+01 BIOFAC( 1,1)
D-5 3 Ac-229+D rastacea and mollusks . 1.000E+03' .1.0008103 BIOPAC( 1,2) .. ..

'
.

D_y a . . . . . . y . > ,
... .a

n-5 ' Am-241 ,. fish 3.000E+01-• 3.000E+01 > BIOFAC( 2,1) .. . ^ '
n-5 Am-241 crustacea and mollusks . I.000E+03 1.000E+03 BIOFAC(2,2) .
D 5 a . . > . > . .. . . . . . .

D-5 ' Co-60 , fish P 3.000E+02 3.000E+02 'EIOFAC( 3,1)
D-5 Co-60. , crustacea and mollusks . . .. . ' 2.000E+02 ' 2.000E+02 ' BIOFAC( 3,2) .
D-S '

.. ^ . . . . . .

D-5 ' Cs-139+D , fish .- . ' 2.000E+03 2.0008+03 BIOPAC( 4,1)
D-S ' Cs-134+D , rustacea and mol3usks . .

c

' 1.000E+02 1:0008+02 BIOFAC(4,2)
D 5

D-5
'
Eu-154. fish S 000E+01

'

5.000E+01 BIOFAC( 5,1)

'
D-5 Eu-154 crustacea and mollusks 1 OOOE+p3 F.OOOE+03 BIOFAC( 5,2)

^D-5 '
. . . .

. > >
. .

D-5 ' Eu-155 , fish . . . . .. . . ' 5.000E+01 ' S AOOE+01. ' BIOFAC(6,1) . . .
n-5 ' Eu-155 , crustace3 and mollusks 1.0008+03 ' 1.000E+03 BIOFAC( 6,2)
D 5 . . . . . . . . . . . .

D-5 E-3 , fish - ' 1.000E+00 1.000E+00 BIOPAC( 7,1)
D-5 ' H-3 , crustacea and mollusks ,.. ' 1.0p0E+00 ' 1.600E+00 BIOFAC( 7,2) .
D-5

. .. .
> >

.. . . . . . .a .

D-5 Ni-63 fish 1.000E+02 1.000E+02 BIOFAC(8,1)
D-5 ' Ni-63 , crustacea and mollusks 1.000E+02 S.OODE+02 • BIOFAC(8,2)
n-5 . .. . . > .

D-5 ' Np-239+n , fish . • 3.000B+01 ' 3.000E+01 ' BIOFAC( 9,1)
D-5 Np-239+D crustacea andmollusks 4.000E+02 4.OD0E+02 HIOPAC(9,2)..-

C-36
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Dose Conversion Factor ( and Related) Parameter Stinuitary (cont inued)^

. .. .^ -^ File: EEAST 2001 Morbidity.

0 Current °

^

a Parameter

Menu Paiameter
...____.,_

Value . ^.
______. .__..---------

^

^.^DeEa lt^._
,_^____.

Na_ ' .. .^ ;;
. . . . .

D-5 Pa 231 fish 1 000£+01 ' 1.000E+01 BIOFAC(10;1)^

D-5^ Pa-231 crustacea and mollusks^^ 1.100E+02 1 100E+02
^

BIOFAC(10,2): ^ . ^
-; . . .D

S ' . . ^ . ^ .. ^ . _ . .. . . . .
. . .

D-5 - Pu-239 fish 3.000E+01 ° 3_000E+01
. . .

BIOFAC(11,1)

D-5 a Pu-239 crustacea and mollusks .. ' 1:000E+02 1_000E+02 BIOFAC(11,2)
..

D
5 ° .... . . . . . . . . , . . .

D-5 a Pu-240 fish 3.000E+01 ° 3.00UE+01 BIOFAC(12,I)^.

D-5 ° Pu-240 rustacea and mollusks.
1.000E+02 1.000E+02 ° BIO£AC(12;2)

.^
D-5 ° . . . . . . ° . .

D-5 ° Ra-228+D ; fish 5:000E+01 ' S.00DE+01 BIOFAC(13,1)^

D-5 ° Ra-228+D crustacea and mollusks ^. . 2.500E+02 ° 2.500E+02. ^ BIOPAC(13,2) . ^ ^ .
..

D-5 . . . . . s
°

D-5 Sr-90+D^^ fish 6.000E+01 ° 6.000E+01 ° BIOPAC(14,1)'^

D-5 • Sr-90+D crustaceaand mollusks ° 1_D00E+02 ^ 1.00U£+02 BIOFAC(14,2)
^

D 5 a
. . . v . .. . . . . .

D-5 Th-228+D fish 15000E+02 1.000E+02 BIOFAC(15,1)^ ^ ' .

D-5 Th-228+D , crustacea and mollusks ^ . 5.0008+02 ° 5.000E+02 BIOFAC(15,2)'^
. .

D-5 a . . . . . .
... . .

D-5 ° Th-229+D , fish 1.DU0E+02 1.000E+02 BIOFAC(16,1)^'

D-5. ° Th-229+D , crustaceaand mollusks 5.000E+02 ^ 5.000E+02

^

BIOFAQ(16,2)
^ ^

D-5 ° . . . . .. . . . . . .

D-5 Th-232 fish 1.000E+02- 1.000E+02 B10FAC(17,1)

D-5 ° Th-232 crustacea and mollusks
^

3_0008+02 -
^

5.000E+02 BIOFAC(P1,2)
^

D-5 >
. . .. . .. . . . . a . . . . ..

D-5 ' U-233 , fish 1:D008+01 1 OO0E+01 - BIOFAC(18,1)

D-5 ' U-233 , crustacea and mollusks 6.000E+01 6.000E+01 +BIOFAC(19,2}
D 5 . . a . . . a - . . .. . .

D-5 U-235+D , fish 1:0UOE+01 1.0008401 a BIOPAC(19:1)

D-5 U-235+D , crvstacea and mollusks
^

6.OD0E+D1 a 6.000E+01
^

a BIOFAC(19,2)"^
.^

D 5 ^ . ° . > . . . .a . .. . . .

D-5 • U-236 fish 11000E+01 ° 1.000E+01 3 BIOFAC(20;1) . ^ . ^^.

D-5 U-236^ crustacea and mollusks 6.000E+U1 ° 6 AU0E+01 I BIOFAC(20 2)^

fxxx llxffffffffff fxxlnffiffffffffffffififfi ffffffffff3fffif?uffffffffffiYffiFfffffffff3ff if1111111ffffff ^ ^

^
. . . . ^ ^ ^ . . . ^ . . : . ^ ^ ^

C-37
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0 '

Site-Speciflc Parameter Suvusery.

User = U + P
Menu •. . Paiameten.. ., -_ ... -- Input_ - ...._ :.: Default '-.- ..

sed by RESRAD

(If different from user input).. ..... . .. ...

arameter

Name
......-. .--.,

RO11 Area of oontaminated zone(m**2) 2 199E+04 1.000E+04 ARgp
RD11 Thickness of contamrnated2one ( m) 2:000E+00 2.000E+00.' THICKO
Roll ' Length parallel to aquifer flow ( m). 7-SDOE+01 ' 1.000E+02' ..---.. ' LCZPAQ
RO11 ' EasiC radiation dose limit ( mrem/yr) 4.000E+00 3 2.500E+01 • . -- . + gRDL
R011 Time since placement bfmaterial ( yr) . 3:6.000E+00 ' 0.00UE+00 ' .--- +. TI
.R011 ' Times for calculations C yr) 1.tl00E+00 ' 1.000E+00 ' ---. .. T( 2)
RO11 ' Times foncalculations C yr) 3_p00E+00 ' 3.000E+00 ' --- • T( 3)
R011 ' Times for calculations (yr) , . ? 7,600E+00 1.000E+01 • --- - q( 4)
Rol1 ' Times for calculations(yr) ?1.600E+01 3.000E+01' --- • T( 5)
R011 ' Times for calculations Cyr) + 4.200E+01 ' 1.DO0E+02 --- T( 6)
R021 Times for calculations(yr) . . . • 4,900E+01 ' 3.000E+02 - --- + T(7)
ROil ' Times for calculatlons(yr) ).1.370E+02 ' 1.000E+03 ' . _-- ' T(8)
RO11 " Times for Calculatlons Cyr) 3.000E+02 = 0:000E+00 • --- : T( 9)
RO11 Timesfor calculations (yr). . ' . ? 1:DO0E+03 " 0.000E+00 • --- • T(10)

R012 Initialprincipal radionuclide ( pCi/g): Am 241 ' 1.540E+02 + 0.000E+00 • . -- ' 51( 2)
R012 ' Initial principal radionuclide(pCi/g): Co-60. • 5.580E+03 ' 0.000E+00 • . --- • S1( 3)
R012 ' Initial principal radionuclude-.(pCi/g): Cs 139 •-4.900E+03 ' 0.000E+003 . . . ' S1( 4). -
R012 ' Initial principal radionuclide(pCi/g): Eu-154 8.900E+D0 ' 0.000E+00 • . --- • 51( 5)
R012 ' Initial principal radionuclide(pCi/g)< EU-155 6:450E+00 0.00ce+00 ' --- • SS( 6)
R012 Inltial principal radionuclide ( pCi/g)e Na 63 1+030E+03 D.OOOE+oO' . --- . S1(8)
R012 Initial principal radionuclide ( pci/g)e Pu-239 • 2.080E+02 ' 0.000E+00 • -- . * S1(11)
R012 ' Initial principalradionuclide(pCi/g): Pu-240 > 4.980E+01 ' 0.000E+00 ' --- - ' S1(12)
R012 ' Initial principal radionuclide (pCi/g): Sr-90 • 1.460E+03 ' O.OOOE+oO ' . --- . ' S1(14)
R012 Concentration in groundwater ( pCi/L): Am-241 not used 3 0.000E+00' - - ? N1( 2)
R012 ' Concentration in groundwater ( pCi/L)v Co_603 not used 3 O.O00E+00 ' --- . •WI(3).. . . .
R012 ' Concentration in groundwater ( pCi/L): Cs-139 hoG used ' O.O00E+00 • - • W1( 4)
R012 ' Concentration ingroundwaten (pCi/L): Eu-154 not used ' 0.000E+00 ' --- ? W1( 5)
R012 ° Concentration in groundwater (pCi/L): Eu-ISS. ' aobused 0.000E+00 ' --- ' W1( 6)
R012 ' Concentration in groundwater (pCi/L): Ni-63 •. not used 0.000E+00 --- , • WI( 8)
RD12 ' Concentration in groundwater (pCi/L): Pu-239 not used ' 0.000E+00 ' --- s N1(ll)
RD12 ' Concentration ingroundwater (pCi/L): Pu-240 not used • O.O00E+00 W1(12)
R012 'Concentration in groundwater , ( pCi/L): Sr-9o not used ' 0.000E+00 ' . --- W1(I,4)

R013 ' cover depth ( m) ' 4.600E+00 + 0.000E+00' 'CpVERO
R013 ' Density of cover material ( g/cm**3) not used ^1.500E+00 • . --- ^ DENSCV
R013 ' Cover depth erosion rate (m/yr) + 1.000E-03 1.000E-03 • .--- +, VCV ,
RD13 ' Density of contaminated zone ( g/cm**3) + 2.be0E+00 1.500E+00' --- ' DENSCZ
R013 Contaminated zone erosion rate ( m/yr) ' 1.000E-03 1.000E-03 ' - -- • VCZ
R013 ' Contaminated zone total porosity 3.DODE_01 ' 4.OU0E-01 --- • TPCZ . . ]
R013 'Contaminated zone field capacity ^ 2.500E-01 • 2.000E-.01 • --, ^ FCCZ

^

R013 ' Contaminated zone hydraulic conductivity (m/yr) • 2.500E+02 1.000E+01 ? --- HCCZ
R013 ^ Contaminated zone b parameter - + 4.050E+00 S.300E+00 ' --- ' + BCZ
R013 ' Average annual wind speed (m/sec) ^ 3.400E+00 ' 2.000E+00 ' --- + WIND
R013 ' Humidity in air (g/m**3) ' not used 8.000E+00 • --- • HUMID
R013 ' Evapotranspiration coefficient > 9.100E-01 5.000E-01 "' - . --- : EpAPTR
R013 ' Precipitation ( m/yr) ' 1.600E-01 `1.000E+00 - ' PRECIP
R013 ^ Irrigation ( Myr) 7.60UE-01 > 2.000E-01 --- • RI
R013 ^ Irrigation mode ' overhead ' overhead • --- IDITCR
R013 ' Runoff coefficient > 2.000E-01 2.000E-01' - . + RUNOFF
R013. ' Watershed area for nearby streamor pond ( m*•2) 3 1.ODOE+06 3 1.000E+06 ' --- ^:.hpREp.

C-3s
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Site-SpecificParameterSummnry dcont'inued)
.0 > . User

Menu =_ . Parameter -------------
Input

- Default (IfC

R013 Accuracy for water/soil computatiOns 1 .000E 03 1_000E-03 '..

R014 ' benslty o£saturated2one(g/cm**3) ° 2.0005+OD " 1.500E+00'

R014 > Saturatedzone total pobosity 3.000E-01. '"4.OD0E-01

R014 2 Saturatedzone effectiveporosity 2.50DE-01 2L000E-01

R014 3 Saturatedzone field capacity 2.00cE-01 2.000E-O1 '

R014 3 Saturated zone hydraulic conductivity (m/yr) =5.536E+D3 1.00RE+02 ?

R014 Saturated zone hydraulic gradient ? 1.25VE-03 2.000E-02

R014 ' Saturated.zone bparameter 4.050E+00 5.300E+00

R014 Water tabledroprate(m/yr) 1_000E-03 1_000E-03

R014 = Well pumpintakedepth (m below water table) 4.600E+00 =.1.000E+01 =
R014 3 Mode1:Nondispersion(ND) orMass-Salance (MB) ND • ND.

R014 = Well pumping rate (m**3/yr) . . not used 3 2.500E+02 =

RD15 ' Number of ^aturatedzone strata > 1 > 1

R015 Unsat:-zOne1, thickness (m) ' 1.490E+01 =4.000E+00 '

R015 'Unsat..zOne 1, soil density (g/om**3) >2.000E+00 1.500E+00 '

R015 'Unsat_zone 1, total porosity > 3.000E-01 4.000E-01 '

R015 UnsatL zone 1, effective porosity > 2.500E-01 2.000E-01

R015 ' Unsat: zone4, field capacity 2.500E-01 > 21000E-01 >

RD15 ' Unsat. zone1,soil-specific b parameter > 4.050E+00 5.300E+00 > .

R915 Rnsat. z ne 1, hydraulicconductivity (m/yr).. = 2.500E+02, 1.000E+01

>R016 Distributioncoefficients forAm-241 . _ . '

R016 ' Contaminated Yone (cm**3/g) > 2.000E+02 2L000E+D1

R016 > Unsaturatedzone 1(cm**3/g) - ' 2.000£+02 '.2_000E+01 '

R016 >Saturated zone (cm**3/g). ' 2_000E+02 2.000E+01

R016 Leach rate (/yr) 0.0D0E+00 = 0.000E+00 = .

R016 Solubility constant ' 0U00E+00 = 0.000E+00 =

.R016 = Distsibution coefficients for Co-60 > . > .

R016 '- Rontaminated zone.(cm**3/g) 5_000E+01 ?1_000E+03 '.

R016 Dnsaturated zone 1(cm'+*3/g) ' 5L000E+01 =1.000E+03 =

R016 = Satuzatedzone (cm**3/g) 5.000E+01 >1.000£+03 =

R016 > Leach rate (/yr) > 0.0005+00 0:000E+00

R016 ' SoZubility constant 0.000E+00 ' 0.000E+00

R016 > Distrrbution coefficientsfor Cs-139

^

R016 ' Contaminated zone(cm**3/g) 5.000E+01 31.000E+03 >

\ . R016 ' Unsatuiated zone 1 (cm**3/g)-. >.5.000E+01 1.000E+03 '

R016 ° Saturatedzo e (cm**3/g)" S.000E+01 ' 1.000E+03 '

R016 ' Leach rate (/yr) . • 0.0005+00 0.000E+00 >

R026 Solubility constant ' 0.00DE+00 ' 0.000E+00'

R016 =.Distribution coefficients for Sh-154

R016 ' Contaminated zone (cm**3]g) = 2:00DE+02 1-1 A0DE+00 >

R016 ' Unsaturated zonel (cm**3/g) . " 3 2.0005+02 -1.000E+00 3

R016 = Saturatedzone (cm**3/g) 2.000E+02 '-1.000E+00 >

R016 ^ Leach rate (/yr) 0.000E+D0 0.000E+00

R016 = Solubility constant 0.000E+00 ' 0.000E+00

Used by RESRAUParameterci'ce,T
from -or. i nm=t ). N.amo

.. ?^ EPS.

^ . > DENSAQ

TPSZ ... .

EPSZ -

'-- FCSZ

.. . SCSZ .
...:HC-WT .. . .

^'.BSZ.^I

e.UWT^:".. .....

--- _^ DWIBWT-^

MODEL ^^ -
p0.+., . ..

NS .. ^. ..

'^.H(1) ^ . . .
'.^DENSUZ(1) . ..

TPUZ(1)

--- EPUZ(1)^^

>FCUZ(1)

--- BUZ(1)
___ . .. ^ >!HCUZ(1)

DCNUCC( 2)

DCNVCU( 2,1)

-- - DCNUCS(^.^.2)

9.984E-05 ' ALEACH( 2)

net used SOLDBR( 2)

DCNUCC( 3)

DCNUCU( 3,1)^
___ .. •^ DCNUCS( 3)'

3.986E-04 ALEACH( 3)

not used SOLUER3)

DCNUCC("4) " ..

DCNUCU(4,1)

nCNUCS4)

3.986E-04 ALEACH( 4)

not used SOLpBK( 4)

,DCNUG'C( 5)

>.DCCNCU( 5,1)

DC[.nIDSf 5)

9.964E-05 ALEACH( 5) .

not used ^ SOLUBK( 5)

C-39
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Site Specific Parameter Summary (Continued)

User' Used by RESRAD

Menu ' Parameter Input -Default '(If different from user

R016 Distribution coefficients for Eu-155

R016 Contaminated zone (cm**3/g) 2.00QE+02, -1.000E+00'

R016 ' Unsaturated zone 1 (cm**3/g) 2.00UE+02 '-1:000E+00 ' ----.

R016 Saturated zone (cm**3/g) 2.000E+02 '-S:O00E+00 ' -- .

RD16 Leachrate (/yr) . . ' 0.O00E+00 0.000E+00 9.984E-05
R016 SolubiSityconshant - . ? 9.D00E+00 0.000E+00 ' not used

R016.' Distribution coefficients forNi-63 '

R016 ' Contaminated zone (cm**3/g) ' 3..000E+01 ' 1.000E+03 . --- .

R016 Unsaturated zone I (cm**3/g) . .' 3..000E+01 ' 1.s000E+03
A016 Satu¢atedzone (cm**3/g) '.3.000E+01 1:000E+03 ' . _
1016 Leach rate (/yr) ' 0.000E+00 ' 0.000E+00' _ 6.632E-04.

R016 Solubility constant . . = 0.000E+00 .'0..000E+00 ' not used

R016 ' Distributioneoefficients forPu-239
R016 ' Contaminated zone (cm**3/g) 2.000E+02 2C000E+03 --- ..

R016 ' Unsaturated zone 1 (cm**3/g) ?.2.000E+02 " 2.000E+03 ' : .--- '

R016 ' Saturated zone (cm**3/g) 2.000E+02 '.2.000E+03 ' ---.

.R016 ' - Leach rate (/yr) 0-0U0E+00 0:000E+00 9.984E-05

R016 Solubility constant 01000E+00 0.000E+00 not used

R016 3 Distribution CoeffiCients for Pu-240 . .

Ro16 ' Contaminated zone (cm**3/g) . - ' 2.000E+02 ' 2.000E+03 ' ---

R016 ' Unsaturated zone 1 (cm**3/g). ' 2.000E+02 2.000E+03 ' . .. --- .

R016 ' Saturated zone (cm**3/g) ' 2.000E+02 '. 2_O00E+03 ' -- .

k016 ' Leach rate (/yr) "O.OOOE+OD O.O00E+00 ' 9.989E-05 .
R016 Solubility constant D.U00E+00 0-000E+00' not used

R016 Distribution coefficients for Sr-90 ' . . ' ' .

R016 Contaminated zone (cm**3/g) ' 1.500E+01 ' 3.OU0E+01 ---

R016 ' Unsaturated zone 1 (cm**3/g) ' 1.500E+01 ' 3.000E+01' ---

R016 Saturatedzone (cm•*3/g) ?.1.500E+01 '.3.000E+01 ' -- .

R016 Leachrate (/yr) 0.000E+00 U.DU0E+o0 3 1.321E-03

R016 Solubility constant O.O00E+00 O.o00E+00 not used

R016 ' Distribution coefficientsfor daughter Ac-227 . . .

R016 Contaminated zone (cm**3/g) 2.000E+01 ' 2.000E+01 '

R016 Unsaturated zone 1(cm**3/g) ' 2.0008+01 ' 2.000E+01 ' .---

R016 Saturated zone (cm**3/g) 12.0U0E+01. .' 2.000E+01 ---

R016 Leachrate (/yr) . . 0.000E+00 ° 0_UOUE+00 ' 9.928E-04

R016 Solubility constant U.000E+00 0.000E+00 not used

R016 ' Distribution coefficientsfor daughter H-3
R016 Contaminated zone (cm**3/g) . ' O.DOOE+00 ' 0.000E+00 ' ---

R016 ' Unsaturated zone 1 (cm**3/g) 0.000E+00 0.000E+00 ' .. . ---

R016 ' Saturatedzo e (cm**3/g) . . . ' 0.00DE+00 ' 0_000E+00 ---

R016 Leach rate (/yr) 0:000E+00 -0.UOOE+00)' 1.598E-01

R016 Solubility constant ' 0.000E+00 .'.0,00DE+00? not used

Parameter

DCNUCC( 6)

' DCNUC6(6,1)

?.-0CNUCS(6)

' P3.EACFL( 6)

3 SOLUBK(6)

DCNUCC( 8)

'DCNUCU(8,1)

• DCNUCS(8)

ALEACH( S)

'.SOLUBK(8)

^^DCNUCC(11)

. ^s DCNUCU(11^,1) .

. '.DCNUCS(11) . .

^ SOLUEK(11)

DCNUCC(12)

.. DCNUCU(12,1) : ^.

DCNUCS(12)

. .. 3 ALEACH(12)

. SOLUBK(12)

' DCNUCC(14) .

' DCNUCU(14,1). , . .

DCNUCS(14)

'.ALEACK(14) ...

SOLUSK(14) ,

' DCNUCC( 1)

' DCNUCU( 1,1) /"^

DCNUCS( 1) . !^

ALEACE( 1) '^

'.SObllEK( 1)

DCNUCC( 7)
DCNUCU( 7,1)
DCNUCS( 7)
ALEACE( 7) .. . .

SOLUDK(9)

c-40



CVP-2002-00002
Rev. 0

1RESRAD;Version 6.1 . T. Limit=0.5 year 08/05/200210F23 Page 9 .

^^ Smm.amy 116-N-3 DZ (Layer 1)RUn ¢3 File; 116-N-3 DZ Layer1.RPD

Site-Specific Parameter SumFary (continued)
0 User - Used by
M. ' . .. . ParameteY Innut Default ( If different fi

R016 Distribution coefficients for daughter Np-237 '
R016 Contaminated zone (cm**3/9) 3-1.000E+00 >-1.UQ0E+00

R016.' Unsaturated zone 1 (cm**3/9). Z-000E+06 '-1.0008+00

R016 ' Saturated zone (cm**3/g) -1.000E+00 "-2:000E+00

R016 Leach rate(/yr) '0:000E+00 '0.000E+0D '

R016 Solubility cronstant 0:000E+00 ' 0.R00E+00

R016 Distribution coefficients for daugl0ter Pa-231

R016 ' Contaminated zone (an**3/9) 3 5 b00E+01 ' 5:000$+01.'

R016 ' Unsatunated ione 1 (cm**3/g) ' 5.000E+01 O5.D00E+01

R016 ' Saturated zone (me**3/g) >$L00DE+01 ' S.000E+01

R016 Leachate (/yr) •0.000E+00 0:000E+00 '

R016 SOlubility constant • 0.000E+00 ':-0.000E+00 '

R016 Distributioacoefficients for daughter Ra-228 ' '... . ,

@016 ' Contaminated zone (cn**3/g) '1.000E+02 7.000E+01

R016 ' Unsaturated zone 1 (cm**3/g) •1.000E+02 '0.000E+01

R016 Saturatedzone (cm**3/g) ' 1.00UE+02 3 7.000E+01

RD16 '. LeachYate (/yr) 0.000E+00 0.000E+00 '

R016 ' Solubility constant - . > 0L000E+006 0.000E+00

R016 ' Distribution coefficients fordaughtei Th-228

R016 ' Contaminated zo e(cin°*3/g) 2.000E+02 6.000E+04

RD16 ' Unsatulatedzonel (cm**'3/g) . • 2.D00E+02 6.000E+04
R0161 Saturated zone (cm**3/g) >'2.U00E+02 6.U00£+04 '
R016 > Leachrate (/yr) >0-000E+00 0.000E+00
R016 Solubility constant ' 0.000E+00 0.000E+00

R016 Distrxbutivn coefficients for daughter Th-229
R016 Contaminated zone (cm**3/g) 2_000E+02 T 6.000E+04

R016 Unsatunatedzone 1(cm*•3/g) ' 2_O00E+02 ' 6.000E+04
R016 Saturated zone (cm**3/g) 2:000E+02 5.000E+04
R016 Leach rate (/yr) 0:000E+00 -0.OU0E+00 '
R016 Solubility constant ' 0.000E+00 0:000E+00 '

R016 ' Distribution coefficients for daughter Th-232
R016 a Contaminated zone (cm**3/g) • 2.DO0E+02 ? 6.000E+04 '
R016 a Unsaturated zone 1(cm**3/g) 2_000E+02 '.6.00UE+D4 '
R016 Saturated2oue (cm**3/g) ' 2.000E+02 6.000$+04
R016 ' Leachrate(/yr) ' 0L000E+00 0.000E+00 '
R016 ' SOlubility constant ' 0.000E+00 ' 0.000E+00

R9I6 Distributioncoefficients for daughter U-233
R016 ' . Contaminated zone (cm**3fg) '- 2.D00E+00 5.000E+01 '
R016 ' Unsaturatedzone 1 (cm*'13/g) >-2.000E+00 5.000E+01 '
R016 ' Saturated zoae (cm**3/g) • 2.000E+00 ' 5.000E+D1 '
R016 Leachzate (/yr) 9.000E+00 > 0.000E+00
R016 ' Solubility constant O:9DDE+00 ' 9.OQ0E+00

C-41

Parameter

2.5I4E+02^^ DCNIJCC( 9)
21574E+02^ ? DCNUCQ( 9,1)

2.574E+02 .DCNUCS( 9)
5_558E-05^ AliEAC9( 9)

not used ' SOLUEK( 9)

.. ^ . ^ . DCNDCC(10).'. . ..

-- > DCeNCR(10,1)
--- DCNUCS(10)

3.986E-04 ALFACB(20)

not used SOLU9K(10)

___ . > DCNUCC(13)^ ^. ..
^--- DCNUCO(13,1)

DCMI1CS(131.
1.996E-04^^ - AliEEACH(13)

not used SOLDBK(13)^

--- ^ DCNUCC(15)

--- DCMUCU(15,1)

DCNUCS(15)

9.984E-05 ALEACE(15)

not used SOLIIEK(15)

--- DCNUCC(16)

DCYtR'S(16)

9.964E-05^ $LEACB(16)

not used SOLSIEK(16)

DCNUCU(19,1)

- DCNUCS(19)

9.984E-05 ALEACH(17)

not used SOLUEK(19)

--- ' DCENCC(18)

--- DCSNCO(15,1)
___ . > DCNUCS^(18) ^

9.402E-03 ALEACEI(18)
not used ' SOLUBK(18)

^
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Site-Specific Parameter Summary(continued)

0 . - . , User > Used by RESRAD Parameter
MenuR Paramet ..._. e :c. _ .... ..:.. _ _.._... .. . . . .

)..., Input
... o ..-. Default ' (If.....:_. . . ..

different fromuser input). .-. ^, _.r , Name.
a.-......._-_--.

A016 Distribution coeffrcrentsfor daughter U 235 . . . .. .

R016 ' . Contaminated zone (cm**3/g) .?2.000£+00 d5.000E+01 ' - . '-DCNOCC(19)
R016 Unsatvrated zonel (cm**3/g): 2.000E+00 S.U00E+01 > . _ . ' DCNUCU(19,1) .

R016 Saturated zonY (cm**3/g),_ . . ? 2 00DE+00 5:000E+01 - ' n(NUCSFI9)
R016 > Leachrate (/yr). 0.000E+00 0.000E+00 9.402E-03 ALEACH(19)
R016 ' Solubility constant 0.000E+00 0.000E+00 not used 'SOLUER(19)

R016 Distribution coefficients for daughter U-236 ' ' .. . . . .. . . .
R016 ' Contaminated zone (cm*13/g) ± 2.000E+00 3 5 A00E+01 ' ---, 3 DCNUCC(20)
A016 ' Unsaturated zone 1 (cm**3/g) '2.000E+00 > 5:000E+01 ' ---. DCNUCU(20,1)
R016 Saturated zone (cm**3/g) 2.000E+00 15.000E+01 ' --- - •.DCNUCS(20)

R016 Leach rate (/yr) ,. . 0-000E+00 .' 0:000E+00 ' 9.402E-03 ALEACH(20)

R016 8olubility constant P 0.000£+DO > 0.000E+00 not used > SOLDER(20)

ROly Znh33ationrate (mII*3Jyr), not used 5.400E+03 '. - . --- . INHALR

R017 ' Mass loading foY inhalation (g/m**3). notused ' 1.000E-04 ' --- MLINE

R019 ' Exposure duration '.3.Q00E+01 3.oV0E+01 ' - ? ED'-
R017 ' Shieldingfactor, inhalation o- not used '4.000E-01 ' . .'.SHF3 .
R019 ' Shieldingfactor, external gamma . , ' notused 9.060E-01 ' --- '.5H51 '

R017 ' Fraction oftime spent indoors ` notused ' 5.000E-01 ' --- .. ' FIND

R019 • Fraction of time spent outdoors (on site). ' not used 3 2.500E-01 ' --- ' F01D

R017 Shape factor flag, external gamma not used ' 1.000E+00 ' >0 showscircvlar AREAd. FS -'
R017 Eadii of shape factorarray (used if PS = -1): ' . . . . . . . .
R010 ' Outerannular radius (m), ring 1: not used 5:00.0E+01 ? . --- - " '.RADSHAPE( 1)

R019 ' Outerarmular radius (.), ring 2: . .. not used. '.].0Z15+01 ' - - '-FADSHAPE( 2)J

R019 Outer annular radius (m), ring 3: ' not used :'.9:000E+00 ' --- .. 'RAD SHAPE( 3)
R019 ' Outer annular radius (m),ring4, ' not used '.D.ODUE+0D -,-- . RAII SHAPE( 4)
RO15 ' Outer annular radius (m), ring 5: not used 0.0DOE+00 ' --- ' RADSHAPE( 5)
'RO19 ' Outer annular radius(m), ring 6: net used ' O.DOOE+00.> .. --- . ?. RAD SEAPE( 6)
R019 ' Outerannular radius (m), ring 7: ' not ssed '.R.000E+00 ' - 3RAD SEAPE( 9)

R019 ' Outer nnnulas radius (m); ring B: net used '0-000%+00? 'PhDSHApE( 8)

R019 Outer annular radius (m),ring 9: ° not used '0.000E+00 ' --- . 'RAD_SHAPE( 9)
R019 ' . Outer annular radius (m), ring10: ' not used 0.000E+00 --- RAD SHAPE(SO)

_R019 Outer annular radius (m), ring11e not used 9.000E+00 ' --- . . RAD SHAFE(11) ..

R017 >Outer annular radius (m), ring12: not used A.OOOE+OD ' --- RAD SEAPE(12)

RO1T ' FraCtion6 of annular a.reas Within AREA:

R017 ' Rrng 1 not used " 1 OUOE+00' - ' PRACA( 1)
R017 Ring 2 not used 2.732E-01 - FAACA( 2)

R017 Ring 3 ' not used 0.000E+00 --- ' FRACA( 3)

R017 ' Ring- 4 - not used D.000E+00' FR9CA ( 4)

R019 ' Ring 5 not used 0.D00E+00 ' --- ' FRACA(5)

R017 Ring 6 notused 0.000E+00 PRACA( 6)

9017 ' Ring 9.. not used 0.000E+00 ' - PRACA( 7)
R019 '- Ring 8 ... 'not.used 0_000E+00 ' - - . * FRACA( B)
R019 ' Ring,.9. not.used. 0:000E+00 -- . FRACA( 9)
R019 ' Ring 10 ... . - . '. not used 0.000E+00 , --- 'FR4CA(10)

R019 • Ring 11 . ' . . . T not used 0'.000E+00 • -- . . ' FRACA(11)

R019 Ring 12 ' net used 01000E+00 --- ' FRACA(12)

R01S ' Fiuits, vegetables and grain consumption (kg/yr) ' not used 3 1.600E+02 • --- DIET(1).
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Site-Specific Parameter Sumeary (cont£nued) . . .
0 Oser "- Used by RESRAD = Parameter

Menu Parameter Input 'DeEault (If different from user input) >Name

ROSB Leafy vegetable consumption (kg/yr7 not used ' 1:900E+01' i DIHT(2)

Ro18 Milkconsumption (L/ys) not used '9 200£+01' DIBT(3)

R018 MeaC andpoultry consumption (kg/yr) not used 6.300E+01 - --- DIET(4)

R018 Fish consumption (kg/yr) not used 5.400E+00' --- DIET(S)

R018 ' Otherseafood consumption (kg/yr) ssot used 9:000E-01 ' --- . DIET(6) .

R018 ' Soi1 ingestion rate (g/yr) ' not used 3.650E+01 - = SOIL

R018 Drinking water intake (L/yr) ' 7.300E+02 > 5.100E+02 > - - DWZ

R018 ContamiIlation fraction of drinking waten 3 0.000E+00 > 1.000E+00 3

R018 Contamination fraction of household water at used 9:1.000E+00 ' --- >.IFEBIW
R018 ' Contartunation fraction of livestock water ' not used 3 1.00UE+00 ' --- 'FLW

R018 'COntami.nation fraction of irrigafion water ' not used ' 1!000E+00 ' --- ' FIRW

RO18 '.COntaminatiqn fraction of aquatic food not used =5:000E-01' --- PR9

Ro16 Centamination fraction of plant food 'dot used 1-1 -- PPLANT
R018 Contamination fraction of ineat not used 1-1 --- >.FMEAT

R018 '.Contamination fractionafmilk not used ?-1 ' --- = FMILA

R019 Livestock fodder intake for meat (kg/day) ' not used = 6.80OE+01 ' . --- LFIS

R019 Livestock-fodder intake for milk (kg/day) not used 5_500E+01 --- LFI6

R019 Livestock water intake for meat (L/day) . .. not used 5.0008+01 ' --- LWIS

R019 Livestock water intake for milk (L/day) not used " 1-600E+02 3 LWI6

R019 Livestock soil intake (kg/day). not used 5.000E-01 ---- ' LSI

R019 Mas5 Ioading for foliar deposition (g/m•*3) not used ° 1.0008-04 ' --- MLFD

R019 DepthoSsoil mixing layer (m) >not used ' 1.500E-01 DM

R019 ' Depth of roots (m) not used ' 9.000E-01 '..DROOT

R019 > Drinkingwater fraction from ground water. 1.000E+00 ^. 1.000E+00 > . -- 'PGWDW

R019 = House6old waterfraction from ground water not used 1.U00E+00 'PGWHH

R019 = Livestock waterfractios from ground water notused L 000E+00 = --- ' FGWLW

.R019 Irrigationfractionfromground water not used 1:000H+00 ' --- FGWIR

R19B ' wet weight crop yield for Non-Leafy (kg/m**2) = not used 9.000E-01 --- YV(1)

R19B • Wetweightcrop yield for Leafy(kg/irt**2) not used ! 1.500E+00 > --- YV(2)..

R19B ' wet weiglitcrop yield for Fodder (kg/m**2) not used 1.100E+DU > --- YV(3)
R19B = Growing-5eason for Non-Leafy (years) not used ' 1.700E-01 > --- - TE(1)

R19B GrownngSeason for Leafy (years) • not used 2:500E-01 ' . =TE(2)

A198 ' Growing Season for Fodder (years) not used E.000E-02 ' --- . 'TE(3)

R19B ' TransIocation Factor for Noa-Leafy not used 1_000£-01 --- ' ?N(1)

R19B > Translocat'ron Factor for Leafy not used ' 1.000E+00 ' --- . 'T TIV(2)

R19B TranslocationFactor for Fodder not used 1.000E+00= ... TIV(3)

R19B Diy Folaar I¢iterceptionFraction forNon-Leafy ' not used ? 2.5005-01 > . ' RDRY(1)
R198 Dry Foliar Interception Fraction for Leafy not used 2.5008-01 ' --- '

R19B Dry Foli.arIntexception Fraction for Fodder not used - 2.500E-01 ' --- ' RDRY(3)

R19B ' Wet Foliar Interception Fraction for Non-Leafy not used 2_500E-01 --- = RWRT(1)

R19B 3 Wet Foliar Interception Fraction for Leafy > not used ' 2.500E-01 ' . --- RWET(2)

R19E Wet Folizr Interception Fraction for Fodder • not used ' 2.500E-01 --- BWET(3)
R19B Weathering Remeval Constant for Vegetation ' not used

=

' 2.000E+01 > --- WLAM .

C14 C-12 concentration inwater(g/cm**3) '. not used ' 2.000£-05 ' --- . ' C32WTR
. . . C14 C-12 concentration incontaminated soil (g/g) ' not used > 3.000E-02 ' --- ' C12CZ

C14 Fraction of vegetation carbon from soil not used ' 2:000E-02 ' , --- . ' CSOIL
C14 3 Fraction of vegetation carbon from air = not used 9.000E-01 ' --- . ' CASR
C14 = C-14 evasion layer thickness in soil(m) not used ' 3.000E-01 ' .-- DMC
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Site-Specific Parameter Sunmary (continued)
0 . ._ ' User Used by RESRAD Parameter

. . . . .- __...

C14 C-14 evaslonflux rate from soil (1 Sec) 9.not used.. '9 D00E-09 '- ..

C14 C-12evasion 81ux iate from soil (1/sec) • not used 1:900E-10 ' >REVSN

C14 Fractionof grain in beef cattle feed ' not used > 8.0088-01 AVFG4
C14 Practionof grain in mi2k cow feed not used < 0.2:000E-01' ---. . AVFGS
C14 ' DCFcArrection factor for gaseous foams of C14-

>
not used 8.894E+0I

>
.--- .. co2F

. .

STOR

.

' Storage times of contaminated foodstuffs (days)c.

.

STOR ' Fruits, non-leafy vegetables, and grain > 1.400E+01 1.400E+01 STORT(1) ...
STOR ' Leafyvegetables . . . > 1.000E+00 1.000E+00 ' .. . - .. . . ' STOR7T(2)
STOR ' Milk S.OOOE+00 1.0GOE+00 > .. .-- . ' STOR T(3)..
STOR > Meat and poultry ' 2.0DOE+01 2.OD0E+01 ' --- . STOR T(4)
STOR ' Fish .. ? 9.ODOE+00 7.000E+00 ' --- STOR T(5)
STOR ' Crustacea and mollusks 7.0005+00 ' 7:DODE+00 . -- . • STOR T(6) ..

. STOP ' Well water '.1.DOOE+00 ? 1.OD0E+00 . . . > STOR T(7) .. .
STOR > Surface water: ' 1.000E+00 > 1.000E+00 STOR T(8)
STOR ' Livestock fodder ' 4.SODE+01 '.4.SOOE+01 , --- STOR T(9)

R021 Thicknessof building foundation (m) not used 1:500E-01 . . , FLOOR1
R021 > Bulk density of building foundation (g/em**3) not used 2:400E+00 > . . ' DENSFL
R021 ' Tota1 porosity of thecover materlal not used. 4.000E-01 TPCV .. .
R021 > Total porosity of the building foundation -' notused 1.000E-01 ' . ' TPFL
R021 3 Volumetric water content of the cover material not used ' 5-.000E-02 > - . > PE20CV
R021 > Volumetric water content of the foundation 'not used 31000E-02 ' --- ' PH2OFL
R021 ' Diffusion coefficient for radon gas (m/sec): ' . . ' . .
R021 ' in cover material . . T not used > 2.OO0E-06 ' . . .---.. . DIPCV
R021 • infoundation material not used > 3.000E-07 ' . .. -- d DIFFL
R021 in contaminated zone soil not used.. 2.000E-06 ' . . -- ?. DIFCZ
R021 " Radon vertical dimension of mixing (m) "not used . > 2.000E+00 BMIX-
R021 'Average building air exchange rate (1/hr) not used > 5.OO0E-01 ' --- ' RE%G
R021 Height of the building (room (m) not used ' 2.SDaE+00 HRM
R021 ' Building interior area factor '.not used- '.O:OOOE+OU PAT
R021 ' Buildi-ngdepth below ground surface (m) 'not used -1:ODOE+00 '. DMMFL
R021 ' Emanatingpower of Rn-222 gas not used:. '2-SOOE-01 ' ... > EMANA(1)
R021

.
' Emanating power of Rn-220 as
>

not used
> ..

1.500E-01 3
• a

---- .' EMANA(2)
. a. . .

TITL

.

' NUml>er of graphical time points 32 > --- '

.

. ---. , 'NPTS

TSTL ' Maximumnumber of integration points for dose.. ' 1 ? . --- --- . ,> LYMaX
TITL Maximm number of integration points for risk 5 .___ > .. . gqq?

----------------4ff£fffffff£Ifffffffffffffffx111I1xi111x111Ifu1fffffffifzl4fffffifiYfffiftfifffffffffffffffffffffffffffiflffiffiififffff£fffff
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w!^, Sumnary : 116-N-3 DZ (Layer 1) Run #3 File: 116-N-3 DZLayer 1.RAD

Sinrmary of Pathway Selections

Pathway Usez Selection
. .

9P
_-.. ..................... .... .....

AAAAAAAAAP IAAAA
. . ..

. SA

1 - ezternalgaimrm^ ' suppressed

.. ^ 2 --^ inhalation (w/o radon)' suppressed

3 -- plant ingestion suppressed . . . . .

4 -- meat ingestion suppressed

5 -- milk ingestion suppressed

6 -- ayuatic foods suppressed:^^.

7 -- drinking enter active

8 -- soil ingestion suppressed^
^9 -- radon suppressed-.. . . . . .

Find peak pathway doses active

^ .iffff3fY4fiYZ1££YllurlflFf3Ff3fififziff34ff4fif111 . . .
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Coqtamivated Zone Dimensions x rtt ial Soil Conce fratious pCi/g

^ 3Aiea: 21980.00square meters

_

Am-241 1.540E+02 ^ ^^ •y
TEickness: ..^ 2rV0etezs . . C0-60 5.5&OEi03

Cover Depth6 4.60 meters CS-130^ 4.900E+03

Eu-154 8.700E+00 . ^ ^
^ ^ . . . Eu-155 6.450E+00

^^ ^Ni-63 1.030E+03 . . - .
Fu-239 2.080E+02

^ ^Pti-240 4.980E+01 . -'... ^ .

Sn-90 1.460E+03. . . . .
0 .. .

Total Dose TDOSE(t), miem/yr
Ea51c Radiation Dose Limit = 4.000E+00 mrem/yr

Total Mixture Sum M(t) Fraction of EasicDose Limit Received at Time (t)

^^ . t(years): 0.000E+00 1.000E+00 3.000E+00 9.600E+00 11600E+01 4 2008+01 4.500E+01 1 3Y0E+02 3.000E+02. 1.000E+03
TDOSS(t): 0.0008+00 0.000E+00 0.0005+00 0.0008+00 0.000E+00 0 0008+U0 0..000E+00^^.0.000E+00 0_000E+00. 0.0008+00

5(t): 0.0008+00 0.000E+00 0 000E+00 0.0008+00 0.000E+00 Q 000E+06s b.000E4-00 0-000Es00 0.000E+00 0.000E+00
OMaximum TDOSE(U :0.00UE+00 maem/yr at t = 0

. ..
^

..

.000E+00 years

.. . . ^ . . . .

. . .

. . . ^ ^ "

. . .

^
. .. . ..

. ^ .
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TotalDoee Contributions TDOSE(i,p,t)for Individual Radionuclides(!) and Pathways (p)

Asmrem/yrandFractionof Total Dose At t= 0 A00E+00years

0 WaterIndependentPathways ( InhaSation excludesradon)

0 Ground Inhalation Radon Plant Meat Milk Soil

Radio- ^^^ ^
S.ANuclidemrem/yr fract mrem/yr fractmrem/yr fract mrem/yr fract mrem/yn fract mrem/yr fract •-mrem/yr fract.

_.__iA ._._.
AAAAAAA

_-_.__._ __.__.._.
AAPAPA AAAAAAA0A P.AAI

_.._. ._.._.__
A A____._AAAAA AeAAAAA'I^ AAAPAA A P5.AA0A

.........
AA&AAAAA

....
AA`AAAAAAP^ PAAAAAAAAAAAAAA AAAAAA AAAAAAAAA V'

0AAPISAHAAm-24i
0-000E+000.0000 O,DOOE+OD 0r0000.0.9005+00.0:00000.00OS+000_0600 O.000E+000A0000 :0008+00 0.0000O.O00E+00 0:0000

Co-60 0 .000E+000.0000 0 .000E+00 0.0000 0.000E+00.0_00000:000E+00 0.0000 0 :000E+000 .0000 0.000E+00 0.0000 0:000E+00 0:0000

05-137 0:000E+000:0000 -0a0D0E+00 0..00000.000E+000.00000 .000E+00 0.0000 01000E+00 0.0000 0 r000E+000.0000 0 .000E+000:0000

En-154 0.000E+00.0..0000 0.000£+000.0000 0:000E+00.0.0000 0.000E+000J0000 0:000E+00 0:0000 . 0.000E+00 0.0000 0:000E+00.0..0000

EU-1550:000E+009.0000 0.000E+00 0.00000.000E+00-0.0000. 0.0008+000.0000 0.000E+00 0:0000 0 .000E+00 0.00000:0008+000.:0000

NL-63 0.000E+00.9.000 9.060E+00 0:0000 0.000E+00 0.0000 0.0003+000 .0000 0:000E+00.0.0000 0.000E+00 0.0000.0:000E+00 0d0000

Pu-239 0_000E+000.:0000 . 0.000E+0000000.0:000E+000:0000 0:000E+00 0.0000 0.000E+000:0000 0.000E+000.0000 -0.000E+000.0000

Pu-2400.000E+000.00000:000E+00 00000 . 0.0003+00.0.00000.000E+00 0.0000 0:0003+00 0:0000 0.000E+00 0.00000.000E+00 0.0000

Si-90 0.000E+00.0.00000:000E+00 0 00000.000E+D00:0000 0:000E+00 U 0000 .0-000E+00.0.0000 0-000E+00 0L0000 0+000E+00 0:000.

fff3fffflfffflfffufll Tlfffffff ffffff ffffffsff luxxfffffff4Yf iifiiYiY1Yf4fff iifElY fiFff3iif iiFffi Yffffffff £Efffi

Total 0.R00E+000(0000 0.00DE+000.0000. 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+000..0000. 0:000E+00 0:00000.000E+00 000000

Total DoseContributionslDOSE(i,p,t) for Individual Rat

As mrem/yr andFraction of TotalDose.Att

0 .. . Water Dependent Pathways

0 Water Fish Radon Plant
... ..... . ..... ._____.._

Radio-
.... ...._. ..__.

AAAAAAAAAA$APAAAAAAAAAAAAAAAAAAAAA£AS^^AAAaAx
1 de m= (y fact mrem/yr fact.. mre /yr fct mrem/yr fract

_ ______...._ ____
AAAAPA9IN

_....
AAAPAA

_______
AAAAAAAAAAAA.L AAAAAAAAI^ ..AAAIViA AAAP.AAAAP. AAAAAA AAAAAAAHI^

Am-241-0000E+000.0000 0.000E+00 0 00000:000E+000:0000 0.000E+00 0:0000

co-50 0.000E+000.0000 . 0.000E+000.0000 0:000E+00 0.00000.000E+000.:0000

Cs 1390000E+00D^0000 0:000E+00 0.0000 0.000E+000.0000 0:000E+000:0000

EU-154 0.0065+00O:OOOO0.000E+00 0.0000 0000E+000:0000 O.O00E+00 0-0000

Eu-1550..000E+00-0.0000 0.000E+00 0.0000 0000E+00 0:00000:000E+00 0:0000

Ni-63.0.000E+00i0>0000P0o000E+00.0:0000.0.0005+00 0.0000 0.0002+00 0-0000

Pu 239.-0000E+000f0000 0:000E+00 0.0000 0.000E+00 0.0000 0..000E+000._0000

Pu-2400 000E+000.0000 0:000E+00 0.0000 0.000E+00 -0..00000.000E+00 00000

sr-90 0 Q0oE+00.0.0000 0.000E+00.0,0000 0.000E+000:00000.0009+00 0 0000

fff3Efif4xfffzlrIrnx11 1a1111111 xxffff£fflfxllllffffzfffffffffffff3f
Total 0 000E+000.0000 0:000E+00 0.00000.000E+00 0..0000
0.000E+000:00000*SUmofallwater

independent anddependent pathways..
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tionuclides(i) and Pathways (pj

= 0.000E+00years

Meat Milk

AAAAAAPAAAP:AP.AP_4 AAAAAAAAAAA.4AP.AA

mrem/yr fract mrem/yr fract

AAAAAAA£fI+ AAPAAA AAAAAAAnn FfAAAAA

0000E+000.:0000 0_000E+00.0:0000

0_000E+000.0000.01000E+00 0-0000

0;000E+00 0:00009.000E+00 0:0000

0-000E+00 9.0000 0:000E+00 0_0000

-0-000E+00.0.0000 0.000E+000.0000

.0.000E+00.0.0000 0.000E+00 0/0000

0.000E+00.0:0000 0:000E+00 010000

0.000E+00 0:0000 0.000E+000C0000

.01000E+00 0:0000 0.000Et000.0000

iflfiffff11ff1fflrfff141 ififff
0.000E+00+0.00006.0.000E+000.0000

All Pathways*

A^
/y . £iact.

AP.hAAAAAA>APUnA

0_000E+00.0:0000

0.D00E+00 0.0000

0.000E+00Q_0000

0.000E+000.0000

0:000Er000c0000

0.000E+00.0.0000

0:000E+00A.0200

0. 00UE+00.0.0000

0.00UE+00 0-0000

i1f1f11ff^ff.Efff
0.000E+00 0.0000

^.



CVP-2002-00002
Rev. 0

SRESRAD, Version6. 1 Tc Limit = 0.5 yea r 06/05/20 02 .10:23 Page 16 . . . .
Sunmtary :316-N-3 DZ (Layer 1) Run 43 File:116-N-3DZ Layer 1.RAD

Total Dose Contribut ions 3D0SE (£,p,t) for lndivi dual Radionuclides (i)and Yatfiways (p) . ^.1
As mrem/yr and Fraction of Total Doee Att = 1.000E+OOyears

0 Water independent Pathways (Inhalation exciudes radon)
0 Gxound 3xihala tetln

A

Aadon Plant

^

Heat . 1Ei1k goil

ARadio- . AAAAAAAAAAAAAAAA AAAHAAaAAAAPAAP Akkg. AAA AAAAAAAAAAAAAAAA Ai+AAAAAAAAAAAPAI . AAAAAAAARAAP.AAAi^ A AAAAAAAPOWfAAA
Nuc2rde
AAAAAlul

mrem/yr
......

'AAAAAA AA

fracE.
AAA^AA

mrem/yr
AAAAPI+f

fract.
_._.

PAAAAA
mrem/yr'

AAA0AAAAA

fract.
AAAAAA

mrem/yr
.._.-___
AAAAAAAAA

fract.
0A0AAA

mrem/yr
.__._ _.

AAAAAAR

fracL
0AAAA 4

mremyyr
...._

AAAAAAAAA

fxact:
__....

AA 0

mrem/yr
____.

AA

fract.
._._._

Am-241

A

-0:0008+00 0.0000 0:000E+00 0.0000 0i000E+00 0.0000 0:000E+00 0.0000

M

9 .000E+00

.

-0.0000 .0:000E+00

A 0A

0.0000'

ppAAAAA

:0:000£.+00

AAAAAA

0.0000
Co-60 .0.0008+00 0.0000 0:000E+00 0.0000 0:000E+00 0.0000 6.000E+00 0.0000 0.000£+00 0.0000 ec000E+00 0.0000 0:000E+00 0:0000
Cs-137 . 0.0008+00 0.0000 0:000E+00 0.0000 0.000E+00 0:0000 0:000E+00 0.0000 0.000E+00 0.0000 0:0003+0 0 0000 0.000E+00 0:0000
Eu 159 0.000E+00 0,0000 0+000E+00 0_.0000 0:000E+00 0.0000 -0.000E+00 0:0000 -0.000E+00 010000 0.000E+00 0.0000 0.000Eo-00 0.0000
Eu-155 010008+00 0.0000 0.000E+00 0 0000 0.000E+00 0_0000 0:600E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 -0,000E+00 0.0000
51. -63 0.0008+00 0.0000 . 0:000E+00 0:0000 0.000E+00 0.0000 0C0008+00 0]0000 -0t000E+00 0.0000 0:000E+00 0:0000 0.000E+00 0:0000
Pu-239 0.0008+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0005+00 .0.0000 0:000E+00 040000 0.000E+00 0-0000 0:000E+00 0...0000
Pu-200 0.000e+00 0.0000 0.000E+00 0 0000 -0:000E+00 0.0000 0.000E+00 0:0000 0.000E+00 0.0000 -0.000E+00 0.0000 9.0008+00 0:0000
Sr-90 0:000E+00 0:0000 0.000E+00 0.0000 O:O00E+00 0.0000 O;000E+00 0:0000. O.O00E+00 050000 0:000E+00 O.OOOD O:O00E+00 0.0000
T3iYiif 3fxiEfYff ifYYff ff4ffYfif 3iifif fEE3fiifi fiffff ffYfffiif fiisfi iffffffff ffffif fffPf3f;3 '.ffiffi i3£ffff£f Yffffz
Total.. o.aooE+oo o:oooo o.ooos+oo 0,0000 0.000e+00 o.ooao b_oaoE+oo o.oooo o.oooa+oo 0.0000 a.oooE+oo o.oooo o.oooE+oo 0.0000

o
. . . . . .. ..

Total Dose Contributions 1DOSE (i,p;t) forindividual Radionuclides (i) and Pathways (p
Asmrem/yrandFraction Of Total Dose At t = 11000E+00 years

0 WaterDependent Pathways
0 Water Fish Radon Plant Meat Milk

A

All Pathways*

ARadio-. AAAAaAAAAAAAAFAi AAAAAAHAAAAAAnni\ AAAAAAAAAAAAAAAA PI+PI+AARAAAAAAAAA.. AAAAAAAAAAAAPP.AA ARAAAAAAPAAAPAA AAAARAAAHPNNNAP.
Nuc2ide
_______
AAAAAAA

mrem/yr
_________
AAAAAAATN

fract____ _
AAAAAA

mrem/yr_.._..._.
AAAAAAAPA

fract.__.___.
AAAAAA

mrem/yr

A
. _...

AAAAAAA

fract.
..__ _
AAAA A

mrem/yr___._._..
AAAAAAA A

fract.
_..__.
FiAAAf A

mrem/yr
AI AAAAAPA

fract.
PAA$AA

mreN/yr
AAAAAAAAA

fracG....._ .
AA A

mrem/yr. . .
AF I

fract.
..._.
A

Am-241 0.0008+00 0..0000 0.000E+00 0:0000

P

0_000E+00

0

0:0000

0

0.000E+00

f

0.0000

i

0.000E+00

.

010000 -0.000E+0D

AAA

0.0000

NAAAA uI

0.000E+00

A AAAA

0.0000
CO-60 9.000E+00 0_0000 0_000E+00 0J0000 0.000E+00 .0.0000 0>000E+00 0.0000 0.000E+00 0(0000 0.000£+00 0.0000 0i000E+00 0.0000
CS-130 0.0005+00 0:0000 . 0.000E+00 0.0000 -0.000E+00 0.0000 0:0008+00 0.0000 0.000£+00 0A000 0.060E+00 0:0000 0.000E+00 0.0000
EU-154 0.000E+00. 0.0000 4000E+00 0 :0000 0.000E+00 9.0000 0.000E+00 0t0000 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000
Eu-155 0 .00E+00 0.0000 0.00E+00 0:0000 0:000E+00 6.0000 0:000£+00 0.0000 0..000E+00 0.0000 0.0003+00 0!0000 0.000E+00 0.0000
Ni-63 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0d000E+00 0.0000 0.000E+00 0.0000 0.0060E+00 0.0000 0.000E+00 0a0000
Pu-239. 0:000E+00 0.0000 0.000E+00 0.0000 - 0.000E+00 0..0000 0:000E+00 0:0000 41000E+00 0:0000 0.000E+00 0_0000 0.000E+00 0.0000
Pu.-240 0.000E+00 0:0000 0.000E+00 0.0000 -0:000E+00 -0.0000 0.000E+00 0:0000 0.000E+00 0.0000 0C000E+00 0.00060 .0:0003+00 0.0000
Si-90 0.000£+00 0.0000 0.000E+00 0.0000 0:000E+00. 0_0000 0.000E+00 0.0000 0.0008+00 00000 0 .000E+00 0.0000 -0.000E+00 0.0000
:.iffY££i fifif3f£f ffffif iffffffYf fffff4 fYf£YffYf 4Yfiii iYiifiifi Yi££fi ffffYffff ffffff iffffifff iififi iYiRffYff ffffii
Total O.DOOE+00 0.0000 0 AOaE+DO 0.0000 0_000E+00 O.0000 0:000E+00 n.0o0o 0.000E+00 0-0000 0:000Et00 0.0000 0.000E+00 0.0000
0*SUm of all water independent and dependent pathways . . . . . . . .. . .. .

^

C-4s

^



CVP-2002-00002
Rev. 0

1RESRAD, Version 6.1 Ta Limit = 0.5 year 00/DS/2002 10:23Page 17
..o-a.n. Slnmrary : 116-N-3 DZ (Layer 1) Run#3 File: 115-N-3 DZ Layer 1:RAD

.T. Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides(i) and Pathways(p) .

. . AS and FraetiOR of Total Dose At t= 3:000E+00-yeaZS

0 Water Independent Pathways (Inha3ation exclude5 radon)
D Ground Inh3).atiOnRadOn P1aIIt Meat Milk SO11

Radio S$AAAAAAPAIrAAAAA AARAAAA^,.TJ^ ^A,qpp.P,ppfA^ AAaxA'AAP.AAAAAAAA

Nuchde6Qem/yr fract mrem/yr fract. mre./yr fmact "rem/yr £ract. mrem/yr fsact. mrem/yr fract. mrem/yrfract..........: .... .._ __^_. . _ __..^ . .. ..... .... .._.... _..... ._ ..._..... . _...... .^_... __....AAAAEAAAAAAAAAAA AAAAAA AAAAAf+AAAAAAAAA AAAAAAAAA AAAAAA AAPAPrAARA AAAAAAAAAAAFilaAA AAAAAA AAAAAAAAA AAAARAAAAAAAAAAAAAAAA

Am-2410.000E+00 0:0000 0:000E+000.00000.000E+000:00000:000E+000.00000.000E+000:0000 0000E+00 0.00000L000E+00.0.0000.

Co-60 0.000E+00 0..0000. 0.000E+00 0.00000:000E+00 0.00000.000E+000.00000.000E+00 0:0000 0:000E4-00 0.0000 0;000E+000.0000

Cs-137 0.000E+000.0000 0.000E+00 0.00000.0008+00.0S0000 0:000E+00 0.0000.0.000E+00.0.00000.000E+00 0.00000.000E+00.0.0000

Eu-154 0.000E+00 0.0000.0.000E+00 0.0000 0.000E+00 0.00000.000E+000.00000.000E+000.0000 0.000E+00 0.00000.000E+000.0000

Li-1550.000E+000.0000 0 .000E+00 0.0000.0.000E+00 0.00000..000E+000.0000 0.000E+00.0-0000 0.000E+00 0.0000 0(000-E+00 0.0000

Ni-53 0 000E+00.0.0000 0.000E+00 0.0000= .0.0008+00 0.0000 0:000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0..0000
Pu-2390:000E+00 0:0000 0.000E+00 0:00000 .0008+00 0.00000.000E+000.00000.000E+00 0..0000 0:000E+00 0.00000.000E+00 0:0000
PU-2400 000E+000.0000 0:000E+00 0.00000tr^0008+00 0.0000 01000E+000.0000 0.000E+00 0.0000 0.0008+00 000000:000E+000-0000

Sr-90 0:0008+000.0000 0 1000E+00 0:0000.0:0008+00 0.0000 0 .000E+00 0.00000.000E+00 0:0000 0.0008+00 0.00000.000E+00 0 :0000
ffiffff fffffafffffffff f£fYf4ffffffzff 43xffifffffffff4fffffifiiEffff ffffiffff ffffff iffffPYff ffffff'-'fffffifff fff4ff
Total 0.0008+000)0000 0.000E+00 0.0000 O.OOOFn00 0-0000 -0-000E+00 0.0000 O.OOOE+00 O10000 0A00E+00 0.0000OLOOOE+00 0.0000

0 .
. .. . . . . .. .

'Tota1 Dose;ContributionssDOSE(i;.p;t)for IndividualRadionuclides (i)and Pathways(p)

Asmrem/yrand Fraction of Total Dose At t = 3.000E+00years

0 Water Dependent Pathways

0water FishRadon Plant - Meat Milk All
Pathways*Radio-AAAAAAAAAAAPAAAA^AH AHPaaAAAAPAdnAAA AAIAAAAAAAAAAP.AAA AAAAAAAAAAAARAnIi ^PA AAAApAAAAAAAAFA4

Nuclide mrem/yr £ract. rz¢enl/yr fracb mrem/yr fiact mrem/yr fract mrem/yr Eract. mrem/yr fract. arem/yr
fiact.AAPPAAA

AAAAP.APSlH AAAFU AAAAAAAAA uP-4A.S PkkuA9A.9AP.PIaA AP.PP.RAAA.A AAAAAA AAAAAAAAA AP.AAAAAFJt P.AP.AFi4 AAATAAAAAAPAPA.4
Am-241 0 000E+00 00000 0 (000E+00 0.0000 0 .0008+00 0:00000i000E+00 0.0000 0.000E+00 0.0000 0_000E+00 0.00000.000E+000.0000
-00-600.000E+000_0000 0.000E+000.00000 .000E+00 0 .00000_000E+000.0000 0.000E+00 0.0000 0:0005+00 U o0000.0005+000-0000
Cs-137 0.000E+00 0.0000 0.000E+00 0:0000 0:000E+00 0:0000 0.0002+00.0.00000.000E+00 0.0000 0.000E+00 0.0000. 0 000E+000.0000
E¢-154' 0.000E+000.00000 .000E+000.0000 0.000E+00 0.0000 0,000E+000_0000 0.000E+000.0000.0.000E+000.0000
0.000E+000:0000.EU-155-0.000E+00

0.0000. 0:000E+00 0.00000.000E+00 9.0000 .0:000E+00 0:00000 .000E+000.00000.000E+000.0000 0.000E+00 -0.0000
Ni-63 0.000E+00 0.0000 0<000E+00 0.00000C0008+00 0i0000 0:000E+000-0000 0 L000E+00 0.:0000 0 1000£+00 00000 0.000E+00 0 A000
PU-239 .0.000E+000.0000 0:000E+00 0 0000O.OUOE+00 0.0000 0.000E+000.0000 0.000E+00 9:0000 0.000E+00 0.00000.000E+00 0.0000
^PU-2400.000E+00 0_0000 0.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0.0000 9:000E+00 0.00000.000E+000 :0000 0:000E+00 0.0000
Sr-90 0 000E+000..0000. OJ000E+00 0.0000-050008+00 0.0000 0:000E+00 0.p000 0.000E+00.0.00006-0.000E+00 0.00000.000E+000:0000.
fffff4YfffffffffffffFYt3ffffi34i8ffYFffxsxnff ffffffffffffffffislxl 11133Irxx zniliIIIIIIfff fffxffffifiiiififffff

Total 0.000E+00010000 0.000E+00 0.00000.000E+00 0100000.0003#00 0:00000.000E+000:0000 0.000E+00 0-00000.0003+00 0.0000
0*SUm of all water independent and dependent pathways.

C-49
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Rev. 0

1RESRAD, Version 6.1Ta tiimit = 0.5 year 08/05/2002 10:23Page 18 . ..

Surtmary : 116-N-3 DZ.(Layer 1) Run 43 Pile:116 N 3 DZ Layer 1:R9D .. . . .. ^-^

Total Dose Contributions TDOSE(i,p;t) for Individual Radionuclides (i)and Pathways (p) ^
As mrem/yr and Fraction of Total Dose Att - 9 600E+00years

- 0 Water ZndependentPathways (Inhalation excludes radon)
GrounO Inhalation Radon Plant Meat Milk SoiS

Radio-
_ .._._.._. _. _._..., _._.-_e__ _________ ________-

AAppppAApppppppA..:^..'-^ ppfAAAAI^AAAAAAAAAAAAAAAAAAAAAAAFtAA AAAAAAAAAAAAF^PAA AAAAAAAAAAAS^AAPA
Nuclide =em/yr fract mre/yr f ct mrem/yr fractmrem/yr fract. mren0/yr fract mrem/yr fract. mrem/yr fract-__..._ . .. ..._.

AA
__._

AAPAAAAnA AFiAAAe1
_________

$IWA.dA AAA^AApNI
_._._ .. .

ARAAAA pp
._._. .__.

AppAAAAAAAA AI+AAAFAAA AAAAAA AAAAAAA AA0AAAAAAAAAAPA ppApqpp pppppp f^PApF^ApAq p^,p
Am-241 0,000E+000.0000. 0.000E+00 0.0000 0.000E+000:0000 0:.000E+00 0.0000 0>000E+00 0.0000 0:000E+00 0.0000 6.000E+00.0.0000
CO-60 0.000E+00 0.0000 0:000E+000.0000 . 0..000E+00.0.0000 0.000E+00 0.0000 . 0.000E+000r0000. 0.000E+000.0000.0.000E+00 0.0000
CS-135 0.0008+00 0.0000 0:000E+00 0.0000 -0.0008+000.0000 0.000E+00 0L00000.0008+00.0.0000 .0.000E+00 0.0000.0.000E+000_0000
Eu-154 0.000E+00.0 .0000 0.000E+00 0 0000.0.000E+00 0.0000 0:000E+00 0.00000.000E+00.0.0000 0+.000E+00 0.0000.:.0.000E+00 0.0000
Eu-155 0.0008+00.0.0000 0.0008+00.0:0000. 0:000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.00000.0008+00 0.00000 .000E+000.0000
N1-63 0.0008+00 0.0000 0:0008+00.0..0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+000.0000 0:0008+00 0.0000 02006B+00 0.0000
Pu-239 0.000E+00 0-0000 0.0008+00.0.0000 0.000E+0000000 .0.000E+00 0.00000.000E+00.0.0000. 0:000E+000.0000. 0:000E+00.0.0000
Pu-240 0.000E+00 0.-0000 0.000E+00 0.0000 0.000E+00.0.0000 0.900E+00 0.0000 0.000E+00 0.00000.000E+000.0000. 0.000Ea00.0.0000
Sr-90 0.000E+00 0.0000 0:0008+00 0.0000 0,000E+00 0.0000 0.000E+00 0.00000.000E+000..0000.0:000E+00 0.00000.0008+00 0.0000
ffffffffffffffff ffflff iiffffffffffffffffffffffffffff £ifffffff fffffffffffffff iifFff fffffffffffffff fffxffffF"rfffff
Total 0.000E+00 0.0000 . 0,000E+00.0,0000.0.000E+00 0.0000. 0.000E+00 0-0000 0..000E+00 0.0000 0:000E+00 0.000001000E+00 0i0000,

0
. . . . . . . . . . . .

Total Dose ContributionsTDOSE(i,p,t) for Individual Radfonuclides(i)and Pathways(p)

As mrem/yr andFractionOf Total Dose At t=9 600E+00years
0 Water DependentPathways

0 Water Fi sh . Radon _ Plant Meat Milk All Pathways*
Radio-AAAAAAAAAAAAPAP.I^ AAAAAAAAP.PA9AAAA AAAAAAA^A AAAAAAAAAAAqAAAj1 AApppppApAAAAP.AA ^A AAAppppppppppppn
Nuclrtdemrem/yr fr t mrem/yr £ractmreMyr fract. mrem/yr fract . ,mrem/yr fract. mrem/yrfractD mrem/yr fract.
PAP;w AAHFfAA= P,APAAA P.AP.AAAAAA TAANiA F3SARAAAA P.AA.49A ABAAPAAP.A AAIAAA Ah.i14IiAF^A AAA.TA4 AAAAP.AAAA A&PAU AnAAAF+ARFtAAAAAA
Am-241 0.000E+00. 00000 0..000E+00 0 0000 0:000E+00 0:0000 .0.000E+00 0.0000 0.000E+00 0.0000 0c000E+00 0.0000 0-000E+00.0.0000
Co-60 0 000E+00.0.0D00 0.000E+00 0 0000U.000E+00 0.0000 0 .000E+00 0 .0000 -0:000E+00 0.0000 0 .:000E+000_0000 0.:000E+00 0 0000
Cs-139 0 000E+000.0000 0.0008+00 0.0000. 0.000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0:0000 . 02005+00.0:0000 0:000E+00 0.0000
Eu-154 0.000E+00 0-0000 0.000E+00 0.0000 0,000E+00.0:0000 0+000E+000:00000 .OO0E+00 0.00000.000E+00 0:0000 0_0008+00 0.0000
Eu-155 0.0008+00 0.0000 0.000E+00.0.0000 0.000E+000:0000 0:0008+00 0.0000 0.000E+00.9.0000 0+000E+00 0.0000 0.000E+00 0.0000
Ni-63 0.000E+00 0.0000 A.000E+00.0.0000-0.000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0000 -0:000E+000.,0000. 0.000E+00 0.0000
Pu-239 . 0.000E+00 0.0000 0.000E+00 0:0000 0.0008+00 0:0000 0.000E+00 0.00000.000E+000.00000.000E.+00 0.0000 0:000E+00 0.0000
PU-240 0.0008+00.0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -0..0005+00 0.00000.0008+000.0000 . 0:000E+000.0000 0:000E+00.0.0000
Sr-90 0.000E+000.0000 0.000E+00 0:0000 0:0008+000.0000 0_000E+00.0.0000 0.0008+00 0.0000 0.000E+00,050000 -.0.000E+00 0.0000
Yffffff fffffffif ffffxf ifgffffff fffiff fffffffff ffffff ffffiffffffffff iffffifff ffffFffffffffff fiffff fffffffff iff4ff
Total 0_0008+000.0000 0..000E+00.0_00U0.0.000E+000.0000. 0.000E+000:0000 . 0.000E+00.0.0000 O,o008+000.0000 0.000E+00 0.0000
0•Sum of all water independent and dependent pathways.

y^?

. . ^ . .
. . . . ^ ^^"^^̂

C-50



CVP-2002-00002
Rev.O

1RESRAO, Version 6, 1 Ta Limit = 0.5 year 08/OS/2002. 10:23Page19 . .

Summary e116-N-3 DZ SLayr 1) Run #3 File:116-N-3 DZ Layerl!AAD - . .

, Total Dose Contribut ionsTDOSE(i,p,t) foz IndividualRadi onuclides (i) and Pathways (p)
Asmrem/yrand Fraction ofTotalDOSeAtE = 1:6008+01 years

0 Water Independent Pathways ( inhalation excltides radon)
0 Ground Inhalation Radon Plant Me t .

A

Milk So 1.
Radio- ^AA§ AAIilt^W+A ^AAAA AAAAAAAAAAAP.AAAA

-

^A AAA AAAAAAAAAAAAA'nnA

__ -

AAAAAAAAAAAA9AA4
Nuclide

AAAAAP A

mrem/yr

AAAAAAAAA

£ract

AAAAAA

mrem/yr

AAAAAAAAA

fracL

AAAA$A

mrem/yr £ract.

AAPAaaAAAAAABA

em/yr fract_
a ..a3n AA"AAAS

mrem/yr

AAdAAAO&A

fract

aAAAAA

mrem/yr

AAAAAAAAA

fracL

AAAAAI

mrem/gr

AAAA AAP A

£ract.

AAnAAft.

Am 241 0[000E+00 0.0000 0.000E+00 0.0000 0000E+000:0000 0.000ES00 0:0000

.

0:000E+00 0:0000 0_000E+00

I

0 0000

A .

01000E+00 .0.0000

Co-60 0.000E4-00 0.0000 0:000E+00 0_0000 0_000E+00 0.0000 0.tl00E+000.0000 0.000E+00 0:0000 0:000E+00 0 ODUO D.000E+00 0:0000
Cs-139 0:000E+00 0.0000 0_000E+00 0.0000 0:000E+000.0000 0:000E+009.0000 0.000E+00 0.0000. 0.000E+00 0-0000 0 .000E+00 0:0000
Bu-154 0.000E+00 0:0000 0.000E+00 00000 0.000E+00.0L0000 0:000E+00 0.0000 0:000E+00 0.00060 0:000E+00 U 0000 0L000E+00 0.0000
Eu-155 0.000E+00 0:0000 0:000E+00 0.0000 0.000E+000:0000 0.000E+00 0.0000 0 .000Eo-00 0:0000 0.000E+00 0.0000 5 1000E+00 0:0000
51-63 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.000D 0:000E+00 0:0000 0.000E+00 0.0000 0:000E+00 0 00D0 0 .000E+00 0.0000
Pu-239 0 i000E+00 0:0000 9_000E+00. 0:0000. 0_000E+00 0:0000 0(000E+00 0.0000 01000E+00 0:0000 0.000E+00 0.0000. 0 1000E+00 0:0000
00-240 0.000E+00 0:0000 0:000E+00 9:0000 0-000E+000:0000 0.000E+00 0.0000 0:000E+00 0:0000 0:000E+00 0.0000 05000E+00 0.0000
Sr-90 0.000E+00 0:0000 01000E+00 0.0000 9.0003+00 0:0000 0:000E+00 0.0000 0.000E+00 0:0000. 9000E+00 0.0000 0.000E+00. 0.0000
fifffff ffifffff3 4ffilf fff4ffiff ififff iflillzrlfiifff fff£ff£ff fffr.ff fflifrfff fiffxi fEffffxxl xfffYf ffffiEffi ffifff
Total 0.000E+00 0:0000 0i000E+00 0:0000 0.000E+000.0000 0:000E+00 0.0000 0.000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0.0000

0 . . . . . .. . . . . . , ..

TotalDose Contribut ions TDOSE(i,p,t) for Individual Radionuclides ( i) and Pathways (p)
As-mrem/yr and Praction of Total Dose At L= 1.600E+01 years

0 - Water DependenL Pathways

0 Water P h R don Plant Meat Milk All Pathways
Radio- AAAAAAAAAAAAAAP.A AAAAFAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA-.

_

AAAAAAAAAAAAAAAA AKUU^ AAAqApApxpppppAt*
Nuclide
..___-..
AAAAAAA

mrem/yr
__ ._____
AAAA AAAA

fract.
__ _ _
AP AAAA

'mrem/yr
AAAAAARA]}

tract.
_____..
AAAAAA

-' miem/yr fract__ _____ ._..
AAAAP AAA AAAAAI

srem)yr fract.
________
AAAAAA An AAAAA

mzem/yz
--___

AAA PAAAA

fract.
._-___
AA AAA

mrem/ya
...._

APA AA

fract.
..._.. Mrem/yr

AA '

fract.
AAAAA S

Am-241

A

.0.000E+00

;

00000

.

0.000E+00 0.0000

. n i

0 .000E+00 0?0000

+ A

0.000E+00 0.0000

A

0.000E+00

A

0.0000

5AAA

0.000E+00

AAAAAA

0.0000

AAAAAAP.

0.000E+00

e

0.0000
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000_0000 0<000E+00 0.0000. 0:000E+00 6.0000 0.000E+00 0 0000 -0c000E+00 0.0000 .
Cs-135 0.000E+00 0.0000 0.000E+00 0.0000 0 :0003+000:0000 0 000E+00 0.0000 0:000E+00 0.0000 0000E+00 0 0000. 0.000E+00 0_0000
Eu 154 0.0005+00 A10000 0.0ODE+00 0.0000 -0C000E+000.00600 0:000E+00 010000 0.000E+00 0.000 0.000E+00 0.0000 0_000E+00 0:0000
Eu-155 0.600E+00 -010000 0 .000E+00 0 .000 0 0.000E+000.0000 0i000E+000..0000 0 :000E+00 0.0000 -0:000E+00 0.0000 0 .000E+00 010000
Ni-63 0.000E+00 0:0000 0000E+00 00000 0.000E+000.0000 0J000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 0000 0.000E+00 0.0000
Pu-239 0.000E+00 00000 0.000E+00 0:0000 0.000E+00 0.0000. 0.000E+000.0000 0.000E+00 0L0000 0.000E+00 0 0000 0.000E+00 0.0000
Pu-240 . 0:000E+00 0:0000 0.000E+00 0.0000 0.000E+00.0:0000 9_000E+00 0.0000 0.000E+00 0.0000 0a000E+00 0 . 0000 0,000E+00 0.0000
Sr-90 0.000E+00 0.0000 0.000E+00 0 D000 0.000E+00 0.0000 D;000E+00 0 0000 0c000E+D0 0.0000 01000E+00 0 0000 0:00E+00 0..0000 '
'ffYffff fffffffff ff£fff ffifffiff fff3fi fflxiYiYffiffff Yfff£f4ffff3fif fiffffiif ffffEx fffffifff lffffi fifi4ff£f ffffff
Total 0:000E+00 0:0000 0:000E+00 0.0000 0.000E+000-0000 0:000E+00 0:0000 0:000E+00 0-0000 0.000E+00 0.0000 o:000E+00 0.0000
0*Snm of all water independentand dependent pathways. .
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Surnary e 116-N-3 D2 (Layer 1) Run M3 File: 116 N 3 DZ Layer S.RAD . .

Total Dose Contributions TOOSE (i,p,t) for Individual Radyonuclides

.

{i) and Pathways

.

(p)

^

As mrem/yr and Fraction of Totalbose At t = 4.200E+01 years

0 Water Independent Pathways (Inhalation exclvdes radon)
0 Gtound Inhalatztsn . Radpp.. p1anC

1... Meat MiEk Sbil
Radio- FAAAAAAAAAAAAAAA

__....._
.AAAAAAAAAA

_._.._
AAAAAA AAAAAAHAA

.____
AAAAnAA

___ _
^P^AA

..__._..
NiAAAAA^

.. .
A

...._ __._..
AAAA AAA

.
AAAAAAAAA'ANiA

N clide

^^

mrem/yr_._.__^A
fract

AAAAAA

mrem/yr
_._.__._.

A

fract

KiUU

mrem/yr

iUUXAAA

£iact=

AAAAAA

mrem/yr fmct.

^UW
A^

..___.

A

. arem/yr,_._

^

£ract.

kk^

mrem/yr

^^

£ract_

^^U

mrem/yr.

kkUU&AA

.£ract.

KAUU
Am-241 0 .000E+00 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000. 0.040E+00 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000
Co-60 0.000E+00 -00000 0 .000E+00 0C0000 0:000E+00 0.0000 0.000E+00 6.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0 .000Et00 0.0000 0.000E+00 .0.0000 0-000E+000.0000 0.000E+00. 0.0000 0.000E+00 0..0000 0:000E+00 0.0000
Eu-154 6000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0_000E+00. 0.0000 0.000E+00 -0.0000 0.000E+00 0+0000
80-255 0 _000E+00 0.0000 0 .000E+00 0_0000 .0 .000E+00 0.0000 0_000E+00 0 .0000 0.000E+00 0:0000 , 0 :0003+00 0 .0000 0 .000E+00 0 .0000
Ni-63 0_000E+00 0.0000 0 .000E+00 0.0000.: .0_000E+00 0.0000 0.000E+00 0.0000. 0 .000E+00 0.0000 .0.000E+00 0..0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0 0D00 .0 000E+00 0.0000 0.000E+00 0.0000 -0:000E+00 0.0000 0 .000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.0008+00 0.0000 0.000E+00 0.0000 0000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 -0:0000
Sr-90 0 000E+00 0.0000 0.000E+00 0.0000. 0_000E+00 0.0000 .0.000E+00 04000 0_000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000
f3fifff fifffffff ffffff fffiffiff iffiff fflPfffff fff3ff ffff%ffff ffffff fFixfffff fiYfif ifffYffff ffYfff frfiiffff ffffff
Tota1 0.U008+00 D.0000 01000£+00 0.0000 . 0.000E+00 0_0000 0.D00E+00 0_D000 0_000E+00. 0.0000 0.000E+00 0.0000 . 0:000E+00 U.D0000

Total Dose Contributions TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr andFraction o£Total Dose At t = 4.200E+01 years

0 Water Dependent Pathways
0 Water

______..__.. . _
Fish -

___._._. __.._..
Radon

:._.___ .. ..
Plant Meat Milk A11Pathways*

Radio- AnaaAAAAAAAAAnAA AAAAAAAAAAAAAAAA AAAAAAAAAA
_

AAAAA3
.

i+HA
_.___.-._.
AAAAAAAAAA

_
AAAIiAtI

._.._._
AAAAAAAAFiAAAAAAA .AAaAAAAnAh'43AAA

Nuclide

AAPAAAA

mrem/yr

AAAAATAAP

fract.

AAAAAA

mrem/yr

AAAAAAPl^t^

£raci.

AAAAAA

mrem/yr
.....

AP AAAAAAA

fract.
....
AAAPDIi

mrem(yr £racL
........
A A AAAAAAAAAA

mrem/yr

AAAAAAAAI

£ract_
..__
AAAA A

mrem/yr

AAAAAAAAA

fract.

AAAATA
mremfyr

AAAA AA1 A

fract:

AAAAAA
Pm-241

.

0:000E+00 0.0000 0.000E+00 0.0000

.

0.000E+00

.

0 .0000

A AA

0.000E+00 0.0000

S

0.000E+00
A

0.0000 01000E+00 0 0000-

A f

^.0000E+00 0_0000
CO-60 0.000E+00 0.0000 0.000E+00 00000 0.000E+00 0.0000 0 ARUE+00 0.0000 0 :000E+00 0..0000 . 0.000E+00 0-0000 01000E+00 0.0000
Cs-139 0:000E+00 010000 0.000E+00 0.0000 0.000E+00 .0.0000 0.000E+00 0..0000 0.000E+00 0:0000 0.000E+00 0_0000 0.000E+00 0.0000
EU-154 .0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000. -0_000E+00 0.0000 0.000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-155 .0_000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000 0-000E+00 0.0000. 0 .000E+00 0.0000 0.000E+00 -0.0000 -0.000E+00 0.0000
Ni-.63 0.000E+00 0 .0000 0.000E+00 0.0000 0.000E+00 .0.0000 9.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000
Pu-230 0.000E+00 0 .0000. 0.000E+00 0:0000 -0.000E+00 0_0000 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000. 0.000E+00 0.0000.: .0.000E+00 .0.0000 0.000E+00 0.0000 0.000E+00 0..0000 0.000E+00 0.0000 0 .000E+00 0+0000
Sr-90 O.O00E+00 0.0000 O.OODE+00 0.0000 O.O00E+00 0.0000 0.0008+00 0..0000 0_O00E+00 0.0000 O.O00E+00 o.oonD o.oqqE+qo b:DDOO
T3ffxxx xua;fffx zxxxla fxxxxxfff fffff4 4fffffxxf Ifxlff fffffffff ffffff ffzxxllzz lxxxxx xxufxxlx ffffff ifxxxafxx xxffff
Totai U.oq0E+o0 0.0000 0.000£+00 0.0000 0.000E+00 0_0000 0.0o0E+00 0.0000 0.000E+00. 0.0000 O,oo0E+00 0 0000 0 .o00E+00 0.0000
0*SUm of all water independentand dependent pathways. . . .. .. , . ...
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^n^+^ Summary : 116-N-3 DZ (Layer 1) R. 43 File: 116-N-3' DZLayer 1;RAD

Total Dose Contributions TDOSE(i,p,t) for Sndividual8adionuclides(iJ and Pathways (p)

Asmrem/yr and Fraction of TotalDose At t = 4_900Et01years

o Water xndependent nathways (inhalationezcludes redan)

0 Ground Inhalatnon R d n Plant Meat M'rlk Soil
._____ . .. _________.

Radio- AAARAAAAAPAAAAAA PF^AA.AF.AAAAAAAAAAAAAA FAAAAAAAAAA^AAARAAAAAAAAAAAAAAAA
A^AAAAAAAAxiNuclidemrem/yr

Eract. wraio/yr £ract...mrem/yr fract mrea(yr £ract.mYem/yr f3act. mrem/yr £ract mremfyr £zact.

AAAP.AAA AAAAAAAu PAAAAA... a - a.ann ARP.AA.S AAAAAAAIU3AA^... AI+AAAAA.4A AfiAA.AA AAAAAP.APA AAAAAA AAAA^ AAAAAA P.AAAAAAAA AAAAAA

Am 241`.."O.O00E+000:0000 0 .0008+00 0.00000.000E+00-0:0000 0.0005a00 0.0000-0.000E+00 0.0000 0:000E+00 0.00000f000E+00.0d0000.

-00-60 0:0002+00.0.0000-0.000E+00 0 0000-0..000E+00 0 .00000:000E+00 0_00000 .000E+000_0000 0.000E+00 0.00000 000E+00 0:0000

Cs-137 0.000E+00 0.0000 0:000E+00 0.0000 0 C000E+000;0000 0.000E+00 0 00000-000E+000.0000 0 000E+00 0.00000:000Er00050000.

Eu-154-0..000E+00.0:0000 01000E+00 0..0000 -01000E+000.0000 0:000E+000.0000 0.000E+00 0:0000 0:000E+00 0.0000 0:000E+000.0000

EU-155 0 000E+000:0000 0+006E+000 .0000 0.000E+000.:0000 0.000E+00 0.0000 0_000E+00 0.0000 0.000E+00 0.0000 0,000E+000:0000

Ni-63 0L000E+00 00000 0 A00E+00 0:0000 9:000Ea000.0000 0.000E+00 0.00000.000Er00. 0.0000 0:000E+00 0.00000.000E+00
0.0000Pu-239

.0-000E+00.0i0000. 0.000E+00 0.00000.000E+000_0000 0 .000E+00 0_0000. 0:000E+000.0000 0 A00E+00 0.0000 0:000E+00 0:0000

PU-240 .0L000E+00 0.0000.0:000E+000.0000 9.000E+00 0:0000 0_000E+00 0.0000 0.000E+000.0000 0.000E+000.00000`000E+000.0000

Br-90 0.000E+00 0+0000 0.000E+00 0:0000 -0.0002+00-0+0000 0.000E+00 0o00000.000E+000:00000.000E+00 0 D000. 0 .000E+00 0:0000

ififfff..ff111x13IIllizlfzfiffff3iffffff£Sfxxlli3ffflf fifffiiiffYffii iffifYffff3ffff fffffiffi 111111 unlfiff ffffff

Total .0.000E+00 0-0000 0.000E+00 0.0000. 0.000E+000:00000_000E+00 0.0000 0:000E+00 0:0000 0.000E+00 0.00000:000E+000'00000

TotalDose Contribut3ons TDOSE(i,p,t) for3ndividual Radlonuclides (i)and Pathways (p)
Asmrem/yr andFr2ctionof Total DoseAtt 4.900E+01 years

0 Water DependentPatfiways

0 Water Fish Radon 'Plane Meat Milk AllPathways*Radrto
AAAAAA^ AAAAAAAAAAAAAAI+A AAKUA'W^A AAAAAAAAAAAAAP.AA SAAAAAAAANiP.AAt^

Nuclydemrem/yr Eract. mrem/yr fract: mrem/yr fract mrem/yr fract: rem/yrfract. mrem[yi fract. mrem/yrfract
PAPIU^FAAAAAAAP. AAAP.AA AAAAAAAM P.AI+AAF^AAAAAAAAAP.AAPAA AAAAAAAAA ZiAAt^AA AAAAAAAAA..:AAAAAA AAAAAAAAA AAAAAA AAAAAAAAAAAAAP.A

Am-241 0000E+00<0-0000 O1000E+000.0000 0.000E+00 0.:0009 0:000E+00 0.0000 0.000E+000.00000.000E+00 0..0000 0 A0UE+00010000

Lo-600J000E+000:00000.000E+000.0000-0.000E+000 C00000:000E+00 0.00000.000E+000.0000 0.000E+00 0.0000 0:000E+00 0.0000

Cs 139..:0..000E+00.0.00000:00UE+00 0:0000 0 .000E+000-0000 0.000E+00 0.0000 0:000E+000:0000 0.000E+00 D 0000-0.000E+00 9.0000

Eu-.154.0.000E+000.0000 0:000E+00 0.0000 0.000E+000.00000:000E+00 0.0000 0:000E+000:00000:000E+00.0-0000 0.000E+00
0:0000Eu-155

0000E+00 4-00000:000E+00 0.00000.0002+00 0.00000.000E+00 0.0000 0:000E+00-0:0000 0.000E+00 000000:00054000.0000

Ni-63 0.000E+00 0.00000:000E+000i0000 0c000E+000-0000 0_000E+00 0 0000 0.000E>00.0.0000 0.000E+00 00000 0:000E+U0 0.0000

Pu-239: 0 00UE+RD 0:0000.0J000E+00.-0.00000.000E+000:00000.000E+00 0-0000 0.000E+000.0000 0:000E+000 a00000.000E+00 0.0000

Pu-2400.000E+000.0000 0:000E+00 0.00000.000E+000.0000 0:000E+00 0.0000 0 S000E+000,0000 0.000E+00 0 00000.000E+00 0.0000

Sr-90 0.000E+00 0 A000 0:000E+000.0000 0.000E+00-00000-0.000E+00 0 0000 0:000E+00 0.00000:000E+00 0.0000 0.000E+00 0.0000

ffffffffxlffffff ffFlfffiiYffi131ffiFf11111iffffYf3fffffffffff ffYfff ifffEffff ffffYf fffffffff ffffff fflffffYfffffff

Total ".O_000E+000.00D0 0:000E+00 0:00000 000E+00 0s00h0 0:000E+00 0.0000 0.000E+00.0.0000 0:000E+00 0.0000A.000E+00 D.0000

0*SUm of all water independent and dependent pathways. . -

^'.
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Sumrmry : 116-9-3 DZ(Layer 1) Run #3 F 1: 116 N-3 DZ Layer 1.RAD

Totalpose Contributions TDOSE( p,t) for indivadual Radionuclades 4i)and Pathways (p)
As =em/yr and Fraction of Total Dose At t = 1.370E+02 years

0 Water Independent Pathways ( Inhalation excludes radon)
0 Grodnd InktLlation RadonPlan[ 4jea'tMi3k

AMAXUUAA^
Soil

Radio AAARAAAAAAAAAATy" pAIWAAAAAARpAAAA jAAjAAAApppApAA.S AApAAAAAAAApAP,A4 pAAhAAbAAAAARAjtA
Nucl ide e/y f act mrem/yr fract. mrem/yr fract m on/yr f act mrem/yr feacL - .mrem/yr fract

AAP^ AAAAAA AAHPZiP.AAA AAPI+AA ATAAAP.AnA AAAAAA AP.FAAPInA P4FAAA APAPAP.7P.F AHAAFS\ AFiPAAlfiAf AA(shL& APAP.AAP.AA A=AA
Am 2410.000E+00 0.:0000 0 C000E+00 0.0000 0.000E+000.0000 0 .000E+00 0.0000 0.000E+00 0_0000-0.000E+90 0.0000 0.000Et00,0.0060
Co 60..0.000E+000.0000 0:000E+00 0.0000 0.:00E+000.0000 0.000E+00 0 - 0000 0a0002+000.0000 0:000E+00 0_00000.000E+000:0000
Cs-137 0000E+00 0:0000 0:000E+00 0 :0000 0000E+00 0:00000:000E+00 0 0000-0.000E+00.0..0000.0:000E+00 U 00000.0005+000.0000
Eu-154 0 .000E+00 0.0000 0:000E+00 0.0000 0.000E+000.00000-000E+00 0 0000Q.0008+000;0000 0.0008+00 0 0000 0.000E+00 0.0000
Eu-1550.000E+00 0.0000 0:000E+00 0.0000 0S000E+00 0.0000 0 .000E+00 0.00000 A002+009.0000 9.0008+00 0.00000.000E+00 0:0000
Ni-630.000E+00 0 i0000 0;000E+00 0.0000 .0_000E+00 0.00000:000E+00 0.0000-..0.0005+000 .0000 0:000E+00 0 0000'10.000E+00 010000
Pu-239 0-0008+00 0.0000 . 0.000E+00 0.0000 . 0:000E+000.0000 0:000E+00 0.0000 -0.000E+00-010000 . 0.000E+000.0000 0.000E+00 -0,0000
PU-240 0 000E+00 0.00000.000E+00 0.00000:0008+000+0000 0.0008+00.0.0000 . 0:000E+00.0:00000.000E+000.00000.000E+00 0.0000
S-90 0 000E+00 0.0000 0;000E+00 0.0000 0.0008+00.0.:0000 0.000E+00 0.0000.0.000E+000.0000 0..000E+00 0.0000 . 0:000E+00 0.0000
ffffifffffff£fffffffff fffffffff ffffff ffffOSfff ff4fff fifffffff ffffff fffffffff fffuffffffffff fffffffffff3fffffffff
Total 0,000E+00 0.0000 0.000E+000.0000.0.000E+00 0.0000 0.000E+00 0.00000:000E+00 0.000D 0.000E+000.00000.000E+00 0.00000 . . . .. . . . . .

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ( i)and Pathways(p) .. ..
- As mrem/yr and Fraction of Total Dose At t = 1.310E+02years

0 WaterDependent'Pathways
0.. Water Fish Radon Plant . Meat Mi lk All Pathways*
Radio- AAAAAAAAAAAAAAAA AAA'AAAAAAAAAA.nAi^APAAAAAAAAAApApA AAAAAAAAAAAAAAAA^ Af^pApAAAApApAApAIN
Nuclide mrem/yr fiact mrem/yr fract. mre / y fractmrem/yr fract.mrem/yr fracL mrem/yr fract. mrem/yrfract.
AAP.P.AAA AAAAAAP.u AAAAAA AAAA$AARA P.A^ AAAAAAAnP AAAAAA nApAAAu+ AAAn_Sp'. pAApppppA AAAApA e5'nafiannn

........
AAAFV$Fi.-P.AP:AP.AAnAAAAPTiA

Am-241.0.0008+00 0.0000 0v000E+00 0 0000- 0:000E+00 0.0000 0.000E+00 0 . 0000 0_000E+00 0.0000P0.000E+00 0.00000:0008+000.0000
Lo-60 0 000E+00 0.00000.000E+00 0:0000 9.0008+00 0.0000 .0,000E+00 -0_0000 0.000E+00.0.0000 0:0008+000:0000 0.0008+00
9.0000LS-1390.000E+000.0000 0.000E+00 0.0000 . 0.000E+00 0.0000 0.000E+00 0 00000.QOUE+00.-0:00000:0U08+00 0.0000 _ 0.000E+00.0:0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.00000.000E+00 0.0000 0:000E+00 0.00000.0005+000:00000.000E+00 0.0000 0s000E+00 0.0000
Eu-155 0.0008+00 0.0000 0.000E+00 0.00000.000E+00 0.0000 0.000E+00 0:0000 0.0008+000.0000 .0:000Et00 0 0000 0t000E+00 0.0000
Ni-63 0:000E+00 0.0000 0 .000E+00 0.0000 0.000E+00.0.0000 0:000E+00 0.0000.0.000E+00 0.0000.0.000E+00 0.00000.000E+00 0.0000
Pu-239 -0.000E+00 0.0000 0.000E+00 0.0000 ' 0.000E+00 0.0000 0>0008+000.0000 .0.000E+00.0.0000.0:0008+000-00000:000E+000.0000Pu-240.

0.000E+00 0.0000 0.000E+00 0.0000.-0,000E+00 0.0000 0.000E+00 0.0000 0-000E+00 0.0000 0:000E+00 0 OOQOOt000E+00 0.0000
Sr-90 .0.000E+00 0.00000i0008+00 0.0000 0.000E+00 -0.00000.0008+00 0.0000 0.000E+00 0a0000 0.000E+000:0000 0,000E+000.0000
fffifff fflFfffff ffffff fffffffff ffFf"lf 3fliffiff fffffffiffffffffiffff fffff3f£fffffil-.3ffffffff fffffff3fffffffffffff
Total 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000 0:000E+000.0000^0.000E+00 0.0000
0'Sum of all watei independent and dependent pathways. - . - . ,. . . .

1^1
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1RESRAD, Version 6.1 Tc Limit = 05 year 08/05/2002 Q0e23 Page
23Sumnary:116-N-3 Dz (Layer 1) Ran #3 Fileo116-N-3 DZLayer

1.RADTota2

Dose-Contributions'm0SE(i,p,t)-forIndividualRadianuclides.(i) and Pathways(p)

Asmrem/yr and Fraction of Total DoseAt t= 3J000E+02years .

..p Water IndePendent FatSways(Inhalation eiclvdesradon)

0 Ground Inhal t on Radon : Plant Meat Milk So 1

Radio- :^A'A FaG^PAAA ^AAPARAAAAAAAAA'PA PWAkk-AAA%W^- FJ^

Nuclidemrem/yrfract mrem/yr fract_ mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract mcem/yr fract:

fiUfiNUP.fiP_SRhAPA AAAAAA ilnAFL4P.Au AAARAA APAA^ AUAPS AAnP_4I1P]1I P.AA.AA.A PIxAP.AA.4SVL AAAPAA P.AAAP.AP.AA PAAAIN AAAAAAFiFUI:AAAP.AA

Am 241O.O00E+000.0000 0 i000E+00-0.00000.000E+00 0.0000 0y000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000

CO-60 0.000E+000.0000 0:0003i-000.00000.000E+00 0:00000.000E+00 0.0000.0.000E+00 0.0000 0:000E+00 0.0000 0.000E+000.0060

Cs 1390.000E+00 0L00000.000E+000.00000_0005+00 0.0000 0.000E+00 0.0000 0 _000E+000.0000 0 D00E+00 0.0000 0 .000E+000r0000

Eu-15401000E+000.00000:000E+00 0.00000.000E+000.00000:000E+00 0.0000 0_000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0t0000

E1t-1550.000E+009.0000 0.000E+000.0000 0.000E+00 0.00000:000E+00 0_0000 0_000E+00 0.00000_000E+000.0600 9000E+00
0J0000Ni-63

0.000E+0000000 05800E+00 0_00000.000E+000]0000 0.000E+000.0000-0.000E+00 0:0000 0L000E+00 0.0000 -0.000E+00 0:0000

Pu-2390 L000E+000100000:000E+000.0000 0.000E+00010000 0r000E+00 0 0000OF000E+000.0000 0.000E+00 0 .0000 -0.000E+00 0:0000

Pu-2400 .000E+000.0000 0 .000E+00 0:0000-0.000E+000L0000 0:000E+00 9.0000 0.000E+000.0000 0 P00E+00 0.0000 0:000E+00 0.0000

Sr-90 0.000E+00 0J0000 0.000E+000.0000 0.000E+000.0000-0.000E+000;000001000E+000.0000 0.000E+00 0 00000:000E+00 0.0000

ff£fff£^^1112x1222 Ilxxixif3fffixl 122112-'n122f3ffif£ff£fffffffff f4£ffi 1fxlfull1x11u z11i11111 IxEiif£f£f£ff£fffffif
Totai 0:000E+000f08000_000E+00 0.0000 0,000E+000:00000 .000E+00 0.00000.:000E+000]0000 0:000E+00 0 0000 0.000E+000:00000. . . . . . . . . . . . . . . . .

Total Dose ContributionsTDOSE(i,p,t) for IndiyidualRadionuclides(i)and Pathways(p) .. .
As mrem/yrandFractionof Total Dose At t-3.000E+02years

0WaterDependent;Pathways0
iaater Fish Radon PlantMeat Milk A11Pathways*

Radio-AAAAAAAAAHAAAAAA AAAAAAAAAAFSVAA.>A AAAAAAAAAAAAAHPA...AAAAAAAAaaHAAAAA PAAAAAAAAAAAAIiAF AAAAAAAAAAAAAAP.A AeAaAnAAAAAAAAAlO

' Nuclydemrem/yr fract mrem/yr fract. mrem/yrfract. mrem/yr £ract mrem/yr fracc vlrem/yr fract. mremjyr fract..__.,__ _,___ ._._. __._ ________ ______
AAAAA^AAAAAAAAAA AAAAAAAAAAAAAPA AAAAAA AW^9NAAAAAAAAAAASAAAAA AAAAAA...AAAAAAAAAAAAAAA AAAAAAAAli AAAAAAAAAAAAA1+If ARAAAn

Am 241b.000E+000:00000.000E+000L0000 0_000E+000.000001000E+00 0.0000 0.000E+00-0.0000 .0_000E+00 0.0000-0:0O0E+800:0000
Co-600.000E+0000000.0.000E+000.0000 0.000E+00 0_0000 0_000E+00 0.0000 02000E+000..0000 0.000E+00 0_00000:000E+00 0:0000
Cs-137 01000E+00 0.00000.000E+000:0000 0.000E4.00 0.00000.000E+00 0.0000 0:000E+000.0000 .0.000E+00 0.0000 0:000E+00.050000
Eu-154 0 .000E+00-0.0000 0:000E+00 0.00000.000E+00 0 .0000 0:000E+00 0 0000-0.000E+00 0.00000.000E+00 0 .00000.0006+000:0000 .
E0-1550.000E+00 0.0000-0.000E+00 0..00000_000E+000_0000 0.000E+00 0(00000:000E+00 0:0000 9:000E+000.0000 0.0008+00 0 .0000
Ni-63 0:000E+00 -0.00000.000E+000.0000 0:000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0:0000 0 000E+00 0 0000 01000E+00 0_0000
Pu-2390J000E+000:0000 0.000E+00-000000.000E+000:0000 0:000E+00 0.00000:000E+00 -00000 0 s000E+00 0 0000.-0:000E+000:0000
PU-2300.000E+000.0000 0I000E+00 0.00000.000E+00 0.0000 -0.000E+00.0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0_000E+0R 0:0000
Sr-900.000E+000.00000 .000E+00 0.00000:000E1000:0000 -0.0008+00 0.0000 .0i000E+000.0000 0.000E+00 0_0000 0.000E+00 0.0000
fffffffffff£f£f£ Ilff3f fff£f£f££ff£ffF fffffffifiifflirllufYfT ffffff£fff£fffffffffi III12zIi1 ffffii.'f££ffxfffffffll
Total 0:000E+000.0000 0.000E+00 0 t0000 0:000E+00 9.00000_000E+00 0 D000O.OOOE+OOOA000 0_000E+00 0 .0000 0 :000E+00 0:0000
0*SUm of all waterindependenC and dependent pathways.
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Summary : 116-N-3 DZ (Layer 1) Run #3 File: 116-N-3 DZLayer

1.R.4DTotalpose
CoatributionsTDOSE(i,p;t)for Individual Rad$onuclides(i) and Pathways (p)

As mrem/yrand Fraction of TotalDOSe At t= I.000E+03years

0 WaterIndependenY Pathways (Inhalationexcludes radon)
0 GiOuad InFfa3ationRadonPZant Me3t Milk Soil_._____
Radio-

_ ..____ ..... ...... ..... .............. . ........ ....... ... ... ...<. ..._.___.___
AAAAAAAAAAAAAAAhAAAAPAhAh5bAAAAA-.^AA. AAAAAAAAAAAAAAAA} AAAAAAAAAAAAAAAA .AAAAAAAAAAPAPI^AA.

Nuclidemrem/yr fxact. ini'em/yr tract. mrem/yr fract. mrem[yr fracL mrem/yr fract. mrem/yr fract. mrem/yrfract.

AUUAAAUU&AU kkuAAAk
. uuSa kuku kAkk^ AAUU Www AKUA

^^U
XWAUU

AiaA^ku
Aaku

Am 2410.000E+00 0:0000 0:000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0:.000E+00 0.0000 0.000E+000.00000.000E+000.0000

CO-60 0.000E+000.0000 0.00011+00 0.000001000E+000.0009 -0.000E+00 0-0000 0{000E+00 -0:0000 -0.000E+00 0-0000 0z000E+00 0.0000
Cs-139 0.000E+00 0.0000 0.000E+00 9:00000.000£+00-0.0000 0:000E+00 0.0000 0.000E+00 0..0000 0-000E+00 0 0000 -0.000E+00 0.0000
Eu-154 a.000E+00.0.0000 0.000E+00 0,0000 0.000E+000.0000 0.000E+00.0.0000-0.000E+00 0.0000 .0.000E+00 0.0000 0;000E+00.0.0000

Eu 13S 0.000E+000.0000 -0.000E+00 0.00000.000E+00.4.0000 0.000E+00 0.0000'-.0.000E+00 0:00000500E+00 0 0000 0;000E+00 0.0000
Ni-53 0.000E+00 0.0000 0.000E+000:0000. 0.000E+000.0000 0.00.0E+00 0 00000:000E+000..0000 0.000E+00 0 0000 0:000E+00 00000

Pu-239 0- 000E+000.0000 06000E+00 0 0000-0_000E+00 0.0000 0.000E+00 0.0000 0.000E+00 000000 10:000E+00 0.00000.000E+000:0000

Pu-240-.0.000E+00 .0r0000 0.000E+00 O.0000 O.O00E+000:0000 O:O00E+00 0.00009-000E+00.0:0000 O:O00E+00 O.OOOQO.OOOE+pO 0.0000

Sr-90 0t000E+000.0000 0:000E+00-0.0000 .0:000E+000.0000 0.000E+00 0.0000 .0J00011+000:0000 0.000E+00 0.00000L000E+00 0.0000
lllillruxlxlfiffiilif f111zilxz if4f"sfifxafiffifllsll IllLlalxfffffffffffffefffYffff fffffffffffffffif4ffffffffffffTotal.

0.000E+00 0.00000.000E+00 O.U000 0Jlp0E+000a0000 0:0:60E+00 0.0000Op000E+000.0000 0.000E+000:0000 0.0P0E+00 0..0000. . . . . .
a

Total Dose CqntributionsTmSE(i,p,U for Individual Radionuclides (i) and Pathways(p)

Asmrem/yrand Fraction of Total Dose At t,= 1:000E+03years

0 water Dependent Pathways
0 Water Fish Radon Plant Meat Milk ' All Pathways*

.......- -- - - - --- - ...........
.-

._._._.......
Radio- ^AAAAaAAAAAAMAA!\ Pl AAAAAAAAAAAAAAAAAAAAAAAAAAAAPP.P.AA .A.na'AaAnAAAAAnAqA

Nuclide mrem/yr £ract. mram/yr fract. mremjyr £ract mrem/yr £iact. mrem/yr £iact mrem/yr Eract_em/yrfract.

AAAAAAA AAAAAAAAA PAAAIW SAAAN^AAA bAAAI^PAA"AAAAHA AAAAAA AAAAAAAAA AAPAAA AAAAAAAnR AAAAAA AINAAAAIU^ANfRMAAARAAAAAAAHAAAAm-241
0.000E+00 0.0000 -0.00QE+00 0.0000 0,000E+000.0000. 0:000E+00.0.0000 0:000E+00 0.0000 0.000E+00 0-0000 0..000E+000:0000

Co-60 0.000E+00 0:0000 D.000E+00 -0.00000.00011+00 0:0000 0.00011+00 0.0000. 0.000£+000.0000 0:000E+00 0.0000 0.000E+00.0.0000

Ls-137 0.00011+00 0.0000 0.000E+00 0.00000..000E+00 0.00000.000E+00-0t00000.000E+00 0.0000-0.000E+000.0000 0:000E+00
0.0000£u-154

0.000E+00 0+0000 0.000E+00 0 00000.000E+00 0.00000.000E+000.0000 0_000E+00 0.00600.0008+00 0.0000 0.000E+00 0-0000

E0-155 .0.000E+00 0+0000 -0.000E+00 0 0000 0.000E+00 0.0000 0.000E+00 0:0000 0.000E+000.0000 0.000E+00 0.0000 -0.000E+000.0000

Ni-63 ' 0.:000E+00 0.0000 0.000E+000.0000.;.0.000E+00 0.0000 0.000E+00 0_0000. 0:000E+00 0.0000 0:000E+00 0-0000 0S000E+000,0000

P02-239 0.000E+00 0.0000.0.000E+000.0000 0.000E+000.0000. 0.000E+00 0:0000 0.000E+00 0.0000 .0.000E+00 0.00000.000E+000.0000

Pu-240 0 000E+00 0.0000 0.000E+00 0:00000.000E+00 0.0000 0:000E+00 0.Q0000..000E+00 0.0000 0:000E+00 0.0000. 0r.00011+000.0000

SY-90 0 .OOOE+00 O:OOpO O:O00E+00 0.0000 0=ODOE+00 0.0000 0+000E+00 0_0000. O000E+00 0:00000.000E+00 O.OOOO D:OOOE+00 0.0000

llfffff Efififfif 4ifII1Illlazlll xxlfllIxxxxxxxi iiiii4ifff4zxll lilzii filTfixxl lxxiff fifffffffffiifffffffffff ffffil
Total 0:000E+00 0.0000 6.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0.0000 0:000E+00 0.0000-0.000E+00.0.0000 0.000E+00 0.0000

01 Sum of all water independent and dependent pathways.

C-56



CVP-2002-00002
Rev. 0

IRESRAD, Version 6.1 Ta Limit = 0. 5 year 08/05/2002 .10v23 Page 25 . . . . . . .
Summary : 116-N- 3 DZ (Layer 1) Run $3 File: 116-N-3 DZLayer 1.RAD

Dose/SOurceRatiosSummed Over A11Pathways

Parent andProgenyPrirzcipal RadionuclideContaibutionslndicated
OParent Product Branch DSR(j,t)(mrem/yr)/(pCi/g)

(n)

A}APA'AAA

(j)

nsAAAA

Fractlon*t Q.000E 00

AARAAAAAA AAAAAAAAy

1000E 00

AAAAAAAAA

3D0DE+00

AAAAAAPA *6

9 600E+00

AA]4LAASIW

1 600E+01

ApAAAIAAA

4 Z008 01

AAAAAA=

4900E 01

AAAAAA A

1350E+02

AAAAAAP AA

3 OQOE92

h AAA A

1.000E+03

AA p
Am-241 Am-241 1 :000E+00 0 .000E+00 0.000E+00

. .

0.000E+00

e

0 .000E+00

i

0 .000E+00 0 :000E+00

AA

0:000E+00

.

0_000E+00

A A AA

0.000E+00

A A A9AA.

0-090E+00
Am-241 Np 239 1/009E+00 0.000E+00 0.000E+00 0.000E+00 0-006E+00. 0.000E+00 0:000E+00 0.000E+00 0.009E+00 0.000£+00 0_000E+00
Am-241 U-233 1(000E+00 0:000E+00 0.000E+00 0-000E+00 0-000E+00 0 .000E+00 0.000E+00 0:000E+00 0_000E+00 0.000E+00 0.000E+00
Am-241 Th-229 1:000E+00 0.-000E+00 0:0005+00 0.000E+00 0.000E+00 0 .000E+00 9i000E+00 0:000E+00 0:000E+00 0:000E+00 0.000E+00
Am.241 5DSR(3) 0 .000E+00 0 000E+00 0 .000E+O0 0 .000E+00 0.000E+00 05000E+00 0.000E+00 0 :000E+60 0.000E+00 0.000E+00`
OCO-60 Co-60 1.000E+00 0 .000E+00 9:000E+00 0.000E+00 0.000E+00 0 0008+00 -0c000E+00 0_000E+00 0.-0005o-00 0.000E+00 0 L000E+00
OCS-137 CS 139 1-b00E+00 0 .000E+00 0.000E+00 0L000E+00 0 .000E+00. 0.000E+00 .0:000E+00 .0 J000E+00 0:0002+00 0.000E+00 0.000E+00'
0EU 154 Eu 154 11000E+00 0.000E+00 0.000E+00 0 000E+00 0.000E+00 0000E+00 0 S000E+00 0 L000E+00 0:000E+00 0.000E+00 0 000E+00
9EU-155 EU 155 1_000E+00 0.000E+00 0.000E+00 0-000E+00 0,000E+00 0 0008+00 .0.000E+00 0 .000E+00 0.000E+00 0.000E+00 0 000E+00
05i-63 Ni 63 1>000E+00 0 :000E+00 0:000E+00 01000E+00 0.000E+00 0 000E+00 0.000E+00 0-000E+00 0.000E+00 0.000E+00 0.000E+00
OPu-239 Pu-239 1 A00E+00 0-000E+00 0.000E+00 0.000E+00 05000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0 :000E+00 0 0003+00.
Pu-239 U-235 1.000E+00 0.000E+00 0:000E+00 0 .000E+00 0000E+00 0.000E+00 0.000E+00 0 .000E+00 0_000E+00 0.000E+00 0.000E+00.
Pu-239 Pa-231 1.000E+00 0.000E+00 0.000E+00 0.000E+00 . 0-000E+00 0.000E+00 0.000E+00 0_000E+00 A'=000E+00 0.000E+00 -0.000E+00
Pu-239 Ac-225 1.000E+00 0.000E+00 0_000E+00 0.000E+00 0.000E+00 0:000E+00 0-0008+00. 0.000E+00 0>000E+00 0.000E+00 0.000E+00
Pu-239 aDSR(j) 0.0009+00 0.000E+00 :0.000E+00 0.000E+00 0:000E+00 .0.000E+00 0.090E+00 0 OUOE+00 0.000E+00 0 ,000E+00

OPu-240 Pu-240 1.000E+00 0 .000E+00 0.000E+00 0.000E+00 0.000E+00 0>000E+00 0.000E+00 0.000E+00 0c000E+00 0.000E+00 0 :000E+00
Pu-240 U-236 1.000E+00 0.000E+00 0 000E+00 01000E+00 0 000E+00 0)000E+00 0.000E+00 0.:DU0E+00 0i000E+00 0.000E+00. 0 000E+00-
Pu-240 Th-232 1.000E+00 0.000E+00 0.000E+00 0.0008+00 9 000E+00 0.000E+00 0'000E+00 0.000E+00 0 .000E600 0.000E+00 0 000E+00
Pu-240 Ra-228 1.000E+00. 0.000E+00 0:000E+00 0.000E+00 0-000E+00 0.000E+00 0 :000E+00 0.000E+00 0:000E+00 0.000E+00 0.000E+00"'.
Pu-240 Th-228 1:000E+00 0.00UE+00 0.0DOE+00 0L000E+00 0-000E+00 0..000E+00 0l000E+00 0_000E+00 0.000£Y00 0.000E+00. 0.000E+00
Pu-240 aDSR(j) O.OODE+00 d1000E+U0 0.000E+00 0:000E+00 Q.000E+00 0.000E+00 Q:000E+D0 0$00E+A0 0.000E+OD 0.000E+00

OSr-90 Sr 90 1000E+00 0.000E+00 0.000E+00 0.000E+00 0.O0pE+00 0.000E+00 0:000£+00 0:000E+00 0:0U0E+D0 O.D00E+00 0.000£i00
ffFffff 4fffFff fffffffff f4fSffif3 fffffffff fffffffYf fffffffff f£fffffff fffff+fff ffffffflY ffififYff f3ifffEfi fPYfiffff
*Bianch Praction is the cumulative factor for the j'tprincnpalradionuclidedaughtereCOMBRF(j) = BRF(1)*BRF(2)*: : HRF(1)
The DSx includes contribvtions from associated (half-life6 0:5 yr)daughters:: . . . .
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Summ3ry : 116-N-3 DZ(Layer 1) Rmt#3 Piler116-N-3 DZLayes 1.RAD'

Single Radionuclide SoilGuidelnnesG4i;t) in pfi/g

Basic Radiation:Dose Limit=4_000E+00mrem/yr...

ONUClide

(i) t- 0.000E+00 1:000E+00 3.O6OE+00 9.600E+0 1.600Ex01 4.200E+014.900E+01. 1.370E+02 30V0E+021.0tlD§+03sAPAAAA
AAAAAAAFN AP.fAAnAAtf AP.AAAAuFtAAAAAAAPA bP.Aa.AAAhA AAAA3.AA&S AAAAAAAP.AAAAAAWA AAAAPARII A.AAAAAAPA

Am-241*3.430E+12 *3.430E+12.t*3.430E+12 '3f430E+12*3.430E+12 *3.430E+12 *3.430E+12*3.430E+12 *3:430E+12 *3.430E+12.

Co-60 *1.131E+15*1.1338+15 *1C131E+15*1.131E+15 *1:131E+15 *1:131E+15 *1:131E+15 '*1.131E+15 *1..131E+15 *1.131E+15'

Cs 137R8.901E+13 *8J401E+13f0.301E+13 *BC901E+13*8:701Ei13 *8.701E+13*8.501E+13 *8_9035+13 ?8:7912+13 *8,9012+13.

Eu-154*2:639E+14 *2.639E+14.*2.639E+14. *2,639E+14 •2:639E+14*2.639E+14 •2:639E+14*2..639E+14 •2..639E+14*2.639E+14

Eu-155 *4:651E+14*4:651E+14*4.6512+14 *4.651E+14 *4.651E+14 *4L651E+14•4..651E+14*4:651E+14 *4.651E+14 *4.651E+14

Ni-63 *5.916E+13. *5.916E+13 *5.916E+13*5.916E+13 *5+916E+13*5.916E+13 *5.916E+13-*5.916E+13 *5t916E+13 *5.916E+13

Pu-219 *6.212E+10 *6:212E+10.*6.212E+10*61212Ea10 *6.212E+10*6.212E+10. *6.212E+10 *6L212E+10 *6:212E+10*6.212E+10

Pu-240 *2:277E4.11 *2.259E+11 *2.297E+11 .*2.295E+11 *2277E+11 *2:299E+11 *2:249E+11*2.277E+11 *2.29]7E+11 *2:277E+11

Sn-90 *1.365E+14 *1.365E+14*1.365E+14f1.365E+14 *1:365E+14*1.365E+14 •1.365E+14*1.3655E+14 *1.365E+14 *1.365E+14

fffrfff fffffflff fYffRf+ff ... fffffffff fffffffff fiffff5ff fffffffffFffffifff fffifffff fffffffff fffffffff

*At specific activity limit .. .. - ' -

0 . . . . . . . .. . . . .

,Summed bose/SourceRatios DSR(i,t)in ( mreql/yr)/(pCl/g)

andSingle Radionuclide SoilGuidelinesG(i,t) inpCY/g . '

- at tmin-timeofminimumsingle radionuclidesoilguideline . . ... .. . .

. . . .. . . . . . . . .and abtman = time of maximum total dose = 0.000E+00. years
ONuclide Initialt tmirz. ...- DSR(i,tmin) G(i,tmin) DSR(i)tmax) G(i,tmax) -

.. .. .. . ..
. . .

(i). (PCi/g) . ( years).: (PCi/g) ( PCi/g)
PAAAAH.4 AAAAAAAIiP. WWAAAAAAPPAA AAAAAAAAA A&AAShAAA AAAAAAA$A AAAAA.AA.AA ... . ... . : ..

Am-2411 540E+02 6.000E+00' O.O00E+00 *3.430E+12 U.000E+00.*3.430E+12

Co-60 .. 5.580E+03 0:000E+00 0:000E+00*1L131E+15 0.000E+00 *1.131E+15-

Cs-1304[900E+03 0_000E+00 -0.000E+00xg,701E+13 0.0002+00*8.101E+13Eu-154
8i700E+000:000E+0001000E+00 *2:639E+14 0.000E+00*2.639E+14 .. : .

Eu-1556.450E+00 0.0002+00 . . 0_000E+00*'4.653E+14 0:000E+00 *4:651E+14 -. .... '. .

Ni-63 1.030E+03 0.000E+00 0.000E+00*5.916E+13 0+000E+00 *5.916E+13.: - ,

Pu-239 2.060E+02 0.000E+00 O.O00E+00 *6.212E+10 0.000E+00 *6.212E+10 -

Pu-240 4.980E+U1 0_000E+00 0.000E+00 *2.299E+11 0.000E+00 *2.299E+11

Sr-90 1.460E+030.0008+00 0.000E+00 *1.365E+14 0.000E+00 *1.365E+14

3fiffff fffffffYf fiiiffffffffffff fffffffff fffffffff fffffffff fffffffff

*At specific activity limit



CVP-2002-00002
Rev. 0

1RESRAD, Version 6.1 Ta Limit = 0.5 year08/05/2002 SD:23 Page 27
.a^°1 Sunuaary : 116-N-3 DZ (Layer 1) Run #3 Filed 116-N-3 DZ Layer 1.RAD .. . . . . .(f ^. . . . .

. .
Individual Nuclide DoseSUnvnedOVer A11Pathways

Parent Nuclide and BzauchFraction Rulicated -.
ONuclide Parent ERF(i) DOSE(j,t), mrem/yr

(j) ( ) t 0.000E 00 1 000800 3 00E+00 9 600a:+00 d 600E 01 4_200E 01 4700E+01 1.390£s02 3.000E.±02 1000E+P3AAAAAAfAAAAAAA AAHAHAAAA AP?.SAAnA` AAAA`PP.kA4 AAPkNi^a AA`AmAAAy j=^ AAkAAAApA aa"na^a5 a AAAAAAAAA AAAAAA'AA& pAAAAA$.p;A
Am 241Am 2411:000E+00 0:000E+000.0008+00 0.000E+06 0 0Q0E+U00.000E+00 0.000E+000 -000E+000 1000E+000.000E+000.000E+00ONp

237 Am-241 1.000E+00 0.000E+00 0 .0008+00 0.0008+00.0.000E+000.000E+00 0.000E+00 0_0003+00 0.0008+00 0:0008+00.0.0008+00.
011-233 Am 241 I<0008+00 0.000E+00 0-000E+00 0.000E+000.000E+00 0 .000E+00 0 A00E+00 0.0008+00 0.000E+00 0L000E+00 0 000E+00-'..
0Th-229 Am-2411.000E+00 0 .000E+00 0.0008+00 9.000E+000 _000E+00 0.000E+00 0.000E+00.0 .0008+000.000E+00 U 000E+00b 0008+00<
OCO-60 Co- 60 1.000E+00 0:000E+00 -0000E+00 0.0008+000.000E+06 0 000E+009.000E+000.OQOE+00 0_000E+00 0.000E+00 0:0008+00
00S-137 Cs-137 1:00031+00 0 .000E+000+000E+000.000E+00 0.000E+00 0.000E+00 0.000E+009.000E+000.000E+000-000E+00 0_000E+00
OEa-154 Eu 154 1:0008+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00-0 000E+000:000E+00 0.000E+00 0.000E+00 0 000E+000.000E+00
OEU-155 EU-1551t0008+00 0_000E+00 0.000E+000.000E+00 0.000E+00 0_000E+00 0 .000E+000.00031+00 9.000E+00 0.000E+00.0.000E+00.
ONi-63 31i 63 . 1:000E+00 9_000E+00 0.000E+00 0.000£+00 0 :0008+00 -0.000E+00 -0.000E+000:00031+00 D.000E+00 0000E+000.000E+00^-.
OPU 239-1PU 239 5.000E+000.000E+00 0.000E+00 0.000E+00.0:0008+00 0 .006E+000_000E+00 0_000E+00 .000E+00 0 C000E+00 9e000E+00
OU 235'-. Pu 239 1 000E+00 . 0:000E+000 .000E+00 0.000E+000-000E+00 0.000E+000.000E+00 0.000E+00 0.0008+00 01000E+00 0.000E+00
OPa-231Pu-2391:000E+00 0.000E+00 0 .00031+00-0.000E+00 0:000E+00 0.000E+00 0.000E+00 0.000E+000.000E+00 0.000E+00 0.0008+00
OAC-229Ri 239 1_000E+00 0:000E+00 0.000E+000.00031+000.000E+00 0.000E+00 0.000E+00 0L000E+000.000E+00 0:0008+00 0.0008+00.
OPu-240 Pu 240 -1:600E+00 9.00DE+00 0.000E+00 O1000E+0U0.000E+00 0:000E+00 0.000E+00-D.0008+000.000E+00 0.0008+00 0.000E+00
OU 236 Pu-2401:000E+00 . '0.000E+00 D:000E+00 0 000£+00P.000E+00'-0000£+000.000E+000.0008+00 0.000E+00 0.000E+00'0J000E+00
OTh-232 Pu -240 1:000E+00- 0.000E+000.008+00 0 00UE+000.000E+00 0.000£+00 0.000£+00 0_000E+00' 0.000E+00 0.000E+00-0.0'00E+00
ORa-220PU 240 1.000E+00 . 0.000E+00 O.OU08+000.000E+00 0.000E+00 0.000E+00 0.000E+00 0-0000E+00 0.000E+00 0 U00E+00 0.000E+00
0Tn-228.PU 240 I.000£+00 0.000E+00 -0 A00£+00 0 0008+00-0.000E+00'O1000E+00 0.000E+00 O.O00E+000.000E+00 0.000E+00-0.000E+00
OSr 90 Sr 90 1U00E+00 O.U00E+00 0.000E+00 0.000E+00 0.000E+00 D.000E+00 R.000E+00 0.000E+00.0.000E+00 O:O00E+000:0D0E+00
fffifff fillfif.ff113ifff..fffffffff fffflffff f"IxffffffffffffYfffffffffff fiiflifff ff"lffffff 111xIIfff ffiffffil lillfffff
HRF(i) is the branckfraetion of the parent nuclide. '. . .

C-59



CVP-2002-00002
Rev: 0

iRESRAD, Version 6.1 T. Limit =0_5 year 08/05/2002. 10>23 Page -28

Sunvnary : 116-N-3 DZ (Layer 1)Run #3 File; 116 N 3 DZLayer 1.RAD . '^

3ndrvidua1 Nuclxde Soil.Concentration

Parent Nuclide-and BranchFractrtonIndicated

ONUCiide Parent BRF(i) S(j,t), pCi/g

(J) lx) ------_-- C 0:400E 00 F 000Et00 3 RODHk00 ? 600E+^002 600E+01 4 200E LLk 43.?QOE IR1 Z 30q£'02 3 0'00E+021 00v'R3
....._._

A
..._...._

A4^ AAAARAAFI AAP.AiIP.P.T
...... .........

RAAAA3AAA
...

AAAARAAnA
.,._...

AAAAF3^A AAAII^AA AAAAAAAAA .,.AAAAAAOAA AAAAAAAA AAAAAAA?A AAAAAAAFxR AAAAAAxnli....

Am-241.Am-2411.000E+00 .1.540E+021.5378+02 1:532E+02 1.526E+02.1.499E+021.434E+02 1.422E+02 1.219E+02.9.2388+012.6038+01.

000p-230.Am-2411.000E+00 0.000E+00 4 9048-05 1.492E-04 3 .5658 04.7.868E-.04 2.018E A3 2.249E-03.6.061E-03 1 159S-022.280E+02

OU 233 Am-241 1.000E+00...0.000E+00 1.0698-10 9.909E-10 6.129E-092.632E 08..1:651E-07 2.0318-071.214E-06 3.703E-.06 1.013E-05

OTh-229 Am 2411.000E+00 0..000E+00 3.424E-159.191E-141.015E-121.344E-112_263E-.10. 3.123E-10 6.135E-09 4-430E-08 5.1275-09-.-.

OCO-60 Co-601.000E+00 5.500E+03 4.890E+03 3.756E+03 2..0488+03 6.962E+022.191ES01 1:133E+037.921E-05 8.6438-140:000E+00

OCS-135 GS-139 1.000E+00. ' 9.9008+03.4.986E+03 4.566E+03 4:098E+03 3 364E+03.1.626E+031.623E+0 .19568+02 4L2468+003.0398-07

.OEU-154EU154 .1:000E+00 :.:8.7008+00 8.040E+00.5..869E+00 4.998E+00.2.963E+00 3.:169E 022.13CE-011:966E-044:b15E-10.4.8985-34

OEU-155EU 155 .1:000E+00 - 5.450E+00.5.600E+00 4.240E+00 2..228E+006.883E-01,1.819E-02 9.0168-033.0828-08 3.8628-13 0:000E+00

ONi-63 NS 63S.OD0E+00 1.030E+031,022E+03 1.006E+03 9.7013+029.079E+021.399E+02'.7.111E+023.498E+02 9.626E+013.882E-01

OPU-239'.PU-2391.000E+00 2.0808+02 2.080E+02.2.099E+02 2.078E+022..096E+022.069E+02 2.067E+022.044E+022.001E+02
1.829E+0200-235...

Pu-239 1.000E+00 0.000E+00 2.0395-07 6.059E-09 1.502-06 3.040E-06 9.088E-067.7578-06 1.561E-05 1_994E-05 1.942E-05

OPa-231 Pu-239 .1+0005+00-0.000E+002.160E-121.931E-11 1121E-10=5.264E-10 3.3398-094.117E-09 2.690E-088.641E-083.224E-09

020-227Pu-239- 1:000E+00 0.000Ea00.2.275E-14 6.014E-139.319E-12 7.954E 11Q-1208-491.498E 09 1.199E-085:254E-08;3.043E-09

OPu-240 Pu-240 11000E+00 4.980E+01 4 9?9E+L1 4.977Ee014.992E+01 4.964E+014.939E+01 4u932E+01.4.842E+01 4:682E+01 4.053E+01

011236 Pu-240.1.000E+00 0.000E+00 1.469E-06 4.359E-06 11080E-05.2.186E-05 5.092E-055.502E-051.116E-04 1.412E-041.305E-04.

OTh-232PU-240 1:000E+00 0.9008+00.3C625E 17 3.241E-16 2.050E-158.945E-155.6238-14.c6.935E-144.569E-13-1:492E-12 6:021E-12

ORa-228 Pu-2401.000E+00 : -0.000E+00 1.415E-18 3.596E-17 5.098E-163.792E-15 3.892E-145.4.997E-14 4.123E-13 1.433E-125.963E-12

OTh-228 "Pu-240 1:000E+00 0.0008+001 201E-19 8.088E-152.269E-162.4843-153.365E-144.393E-14 3.998E-13 1.414E-12 5.945E-12.

OSr-908r-90 1.000E+00 1.460E+031.424E,03 1.354E+03 1206E+03 ,917673+02 5_083E+024.483E+02 4.652E+017.9808-01 1.791E-08

ilfffff fflfllilffifffff ffffillff fliffff£f fffffifff fffffffff 1111xff3flilffffff•fffffllffifflfffif fffzfiffffffffffff.
BRF(i) is the branch fraction of the parent nuclide. .. . , . . . '.

ORESCALGEXE execution tine = 1.25 seconds
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Dose Conversion Factor (and Related) Parameter Suminary
File; HEAST 2001 Morbidity

0 . > . 3 Current Paiameter

Menu 3 ParametoP'
_______________

VBMae
._....

flef2ult
._ ...__ Name'-_ ._ ._._._...

B-1 Dose conversion factors for inhalation, em/pCi:
. .. B-1 Ac-221+D 6.720E+00 6 920E+00 > DCF2( 1)

B-1 3 Am-241 . .. 4.440E-01 4.440E-01 > OCF2(2)
B-1 > Co-60 , . . . . , > 2.190E-04 ' 2.190E-04 DCF2 ( 3)
B-1 3CS-139+D 3.190E-05 3.190E-05 > llCF2( 4)
B-1 3 Eu-154 2.8605-04 2.8603-04 > DCF2( 5)
B-1 3 Eu-155 4.140E-05 4.140£-05 > DCP2( 6)
B-1 H-3 614.00E-00 6.408E-08 > DCF2( 7)
B-1 3 Ni-63 - 3 6.290E-06 ' 6.290E-06 > 33CF2( 8)
8-1 3 Np-237+D . • 5.40DE-01 ' 5.400E-01 DCF2( 9)
B-1 • Pa-231 > 1.280E+00 ' 1:280E+00 > DCF2(10
B-1 Pu-239 > 4:290E-01 4.290E-01 DCF2(11)
8-1 > Pv-240 4.290E-01 > 4.290E-01 DCF2(12)
B-1 ' Ra-228zD ' . . ., . > 5.080E-03 5.08E-03. ?OCF2(13)
B-1 > Er-90+D > 1-310E-03 1.310E-03 > OCF2(14)
B-1 Th-228+D ' 3.450E-01 3.450E-01 ' DCE2(15)
B-1 Th-229+D > 2.i60E+OD 2.160E+00 > DCF2(16)
B-i > Th-232 > ..1.640E+00 1.640E+00 > DCF2(15)
B-1 ' U-233 . . . > 1.350E-O1 > 1.350E-01 .• DCF2(18)
8-1 0-235+0 ' . 3 1.230E-01 11230E-01 > DCF2(19)
8-1 U-236 > 1.250E-01 1.250E-0i DCF2(20)

>D-1 Dose conversion factDrs for ingestion, mrem/pCi: 3 > .
D-i • Ac-227+D > 1.480E-02 '. 1.460E-02 > DCF3( 1)
D-i > Am-241 . . . . - • 3.640E-03 ' 3.640E-03 > DCF3( 2)
D-1 3 Co-60 > 2.690E-05 2.690E-05 DCF3( 3)
D-i Cs-137+D > 5.000£-05 3 5.000E-05 ' DCF3( 4)
D-1 Eu-154 .. > 9.550E-06 9.550E-06 > DCF3(5)
D-i > Eu-155 1.530E-06 ' 1.530E-06 > DCF3( 6)
D-1 ' R-3 6.40DE-08 6.400£-0B > DCF3( 7)
D-1 > Ni-63 • 5.0]DE-0] 5.590E-00 + DCF3( 8)
D-1 3Np-237+D .. ' . • 4.440E-03 4.440E-03 DCF3( 9)
D-1 Pa-231 3 1.060E-02 > 1.060E-02 > DCF3(10)
D-1 >Pu-239 ., > 3.540E-03 ' 3.5408-03 DCF3(11)
D-1 Pu-240 . , ' 3.540E-03 > 3.5408-03 DCF3(12)
D-1 • Ra-228+D 1.4408-03 > 1.440E-03 DCF3(13)
D-1 > Si-90+D ` . > 1.530E-04 1.530E-D4 > DCF3(14)
D-1

'

> Th-220+D . . > 8.08a8-04 B.DBO£-04 > DCF3(15)
D i > Th-229+D 4.030E-03 > 4.D30£-03 DC23(16)
D-1 > Th-232 • 2.730E-03 ' 2.530E-03 > DCF3(17)
D-1 > U-233 2.890E-04 > 2.890E-04 > DCF3(SB)
D-i > D-235+D . . • 2.670E-04 2.6908-04 ' DCF3(19)
D-1 > U-236 . .>

>

2.690£-04 2.690E-04 DCF3(20)

D-34 Food tzans£er factors: • >

D-34 ^ Ac-220+D , plant/soil concentration ratio, dimensionless 2.SO0E-03 ' 2.500E-03 >RTF( 1,1)
D-34 Ac-227+D beef/livestock-intakeratio, (pCi/kg)/(pCi/d) > 2.000E-05 2.000E-05 > RTF( 1,2)
D-34 > Ac-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-05 ' RTF( 1,3)
D-34. a .. .. , . > .
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i Dose Conversion Factor (and Related) Parameter Swmnary (cont inued)
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D ° Cu3rent Parameter

Menu Parameterb , 4, ...__^.:. ..................^ .,
Value

:. _ _ -' Default.. .,^_ ___ Name_,.. __ - ....,_ .

D 34 Am-241 plant/sonl concentrationbatio, dimensionless 1 L000E 03 1 000E 03'

.

RTF( 2,1)

D-34 Am-241 beef/livestock-intakeratio,(pCi/kg)/(pCi/d). S.000E-05 5.0ODE-05 RT'F( 2,2)

D-34 ' Am-241 , milk/livestock-intakeratio, (pCi/L)/(pCi/d).. 2.0008 06 2:00DE-06 RTP(2;3)'

D-34 '. . . . . . . . . .' . '

D-34 Co-60 plant/soil concentration ratio,dimensionless B.Q00E-02 8.OD0E-02 RTF( 3,1)

D-34 Co-60 bee£/livestock-intakeratio, (pCi/kg)/(pCi/d) 2.ODOE-02 2.c00E-p2 RTF( 3,2)

D-34 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d).. 2.000E-03. 2:000E-03. . RTF( 3,3) . .
D-34 .

. .
. .

.

D-34 Cs-139+D p2ant/soil concentration ratio;dimensionless 4.000E-02 4.000E-02 RTF(4,1)

D-34 Cs-139+D beef/livestock-intakeratio, (pCi/kg)/(pCi/d) 3.000E-02 3.000E-02 RTF( 4;2)

D-34 ' Cs-139+D , milk/livestock-intakerat'io,(pCi/L)/(pCi/d) ' B.OOOE-03 ° 8.000E-03 3 RTF( 4,3) ...
.

D-34
. . . . . . . . .

D-34 Eu-154 plant/soil concentration Yatao, dimensionless 2 .SOOE 03.^' 2 500E 03- '^RTF( 5,1)

D-34 Eu-154 beef/livestock-intakeratio, (pCi/kg)/(pCi/d) 2.000£-03 21000E-03. ' RTP( 5,2)

D-34' ' Fu-154 tilk/livestock-intakeratio; (pCi/L)/(pCi/d) - ' 2 000E-05 2.000E-05 RTF( 5,3). .
D-34 ' .

. . . . n .

D-34 Eu-155 plant/soil concentration matio, dimensionless 2.500E-03 2.SOOE-03 RTF( 6,1)

D-34 EU-155 beef/livestock-inCakerati¢;(pCi/kg)/(pCn/d) 2.000E-03 2.000E 03 RTF( 6,2)-.

D-34 ' Eu-155 ,milk/livestock-intake ratio,(pCi/L)/(pCi/d) '. 2:O00E-05° 2.000E-05^ 1 RTP( 6,3)

D-34 '
. . . . . . . .

.

D-34 E-3 plant/soil concentration ratio, dimensionless 4.B00E+00 4 800E+00 RTP( 9,1)

n-34 H-3 beef/livestock-intake ratio, (pCi/kg)/(pC'i/d) 1.200E-D2 1.200E-02 RTF( ],2)

D-34 ' H-3 , milk/livestock-intake ratio,(pCi/L)/(pCii/d)'
.

1 000E-02 1A00E-02 ATP( 9,3).' . . .

. D-34 p . . .. . .

D-34 Ni-63 plant/soil concentrationratro, dimensionless S.OOOE-02 S.000E-02 RTF( 8,1)

D-34 ' Ni-63 , beef/livestock-intakeratio,(pCi/kg)/(pCi/d) • 5.000E-03 3 5.000E-03 ' RTF( 8,2)

D-34 ' Ni-63 , miik/livestock-intakeiatio, (pCi/L)/(pCi/d) '
-

2.00VE-02 ' 2.000E-02 RTF(S,3)

n-34 '
. , . . .

D-34 Np-237+D , plant/soil concentration ratro, dimensionless ' 2.000E-02 2.000E-02 'RYP( 9,1)

D-34 ^ Np-237+D , beef/livestock-intakeratio, (pCi/kg)/(pCi/d) 1.00QE-03 1.000E-03 RTP( ${2) ' . "

D-34 ' Np-239+D milk/livestock-intake ratio. (pCi/L)/(pCi/d) ' 5.000E-06 S.000E-06 RTP(9;3)
D-34 . . . ' . . . . . . .

D-34 ' Pa-231 plant/soil concentration nat o, dimensionless ' 1.000E-02 ' 1.000E-02 'RTP(10,1)'

D-34 ' Pa-231 , beef/livestock-intake ratio, (pCi/kg)J(pCi/d) ' S.000E-03 ' S.000E-D3 ' RTF(10,2).

D-34 Pa-231 mulk/livestock-intake Tatio, (pCi/L)/(pCi/d) 5.000E-06 S.D00E-06 RTF(10,3)
D-34 a . . . .. . . .. . a a . .. .

,p^^\ n-34 ' Pu-239 , plant/soil c entmation ratio, dimensionless ' 1.000E-03. i.D00E-03 ' RTP(11,1)

D-34 ' Pu-239 , beef/livestockcintakebatio, (pCi/kg)/(pCi/d) 1.000E-04 ' 1.000E-04 ' RTF(11,2)

D-34 ' Pu-239 , ndlk/livestock-intakeratioy (pCi/L)/(pCi/d)•
.

1.000E-06 1.000E-06 ' RTF(11,3)

n-34 a . . . a n . .

n-34 ' Pu-240 , plant/soil concentration xatio,dimensionless ' 1.000E-03 1.000E-03 RTF(12,1)

D-34 ' Pu-240 , beef/livestock-intakeratioj(pCi/kg)/(pCi/d) ' 1.OD0E-04 ' 1.000E-04 3 RTF(I2,2)-

D-34 Pu-240. , milk/livestock-intakeratio, (pCi/L/(pCi/d) I-0D0E-06 1.000E-06 ' RTF(12,3)

n-34 , . . . _ .
. . . .

. . . .

D-34 ' Ra-228+D , plant/soil concentration ratio, dimensionless ' 4.000E-02 ' 4.000E-02. '. RTF(13,1)- '. .

. D-34 ' Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 1.000E-03 ' 1.0U0E-03 ' RTF(13,2)

D-34 ' Ra-229+D , milk/livestock-intake ratio;(pCi/L){(pCi/d) 5.000E-03 ' 1.000E-03 ' RTF(13,3)
D-34 a . . . .. a > . . . .

n-34 ' Sr-90+D ,plant/soil concentrationratro, dimensionless 3.000E-01 3.000E-01 RTF(14,1)

n-34 Sa-90+D , bee£/livestock-L-ltake ratio, (pCi/kg)/(pCi/d) B:000E-03 8.000E-03 RTP(14,2)

n-34 Sr-90+D milk/livestock-iatake ratio; (pCi/L)/(pCi/d) ' 2.000E-03 ' 2.00cE-03 RTF(14,3)
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D-34 Th-228+n plant/soil concentrationratlo, dimensionless 1 000E-03 1 000E--03 RTF(15,1)
D-34 ' Th-228+D , beef/livestock-intakeratio,(pCi/kg)/(pCi/d). ' 1.000E-04 - 1.000E-04 4RTF(15,2).. . . .
D-34 Th-228+D milk/livestock-intake ratio, (pCi/L)/(pCi/d) S.000E-06 ' 5.000E-06 RTF(15,3)
D-34 .. . . . . . .

a > . . . . .

D-34 'Th-229+D , plant/soil concentration ratio, dimensionless 3 1.000E-03. ' 1.000E-03 ' RTF(I6,1)
D-34 ' Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 2.000E-04 + S:DOQE-04 ' RTF(16,2).
D-34 Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d). ' 5.000E-06' .5.0008-06. 'ATF(16,3).
D-34 . . . . . . s . . .

D-34 ' Th-232 , plant/soil concentration ratio, dimensionless ' 1:0D0E-03 ' 1.0U0E-03 RTF(17,I)
D-34 Th-232 beef/livestock-intake ratio, (pCi/kg)/(pCi/d). 1.000E-04 = 1.000E-04 RTF(17,2) . . . .
D-34 Th-232 milk/livestock-intake ratio, (pCi/L)/(pCi/d). 5,000E-06. . 5.000E-06. : RTF(19,3) . ... . . . . . . .
D-34 '

' . . . .

D-34 ' U-233 , plant/soil concentration ratio, dimensionless ' 2.506E-03 ' 2.500E-03 ^RTF(18,1)
D-34 U-233 beef/livestock-intake ratio; (pCx/kg)/(pCi/d) 3,400E-04 3.400E-04 RTF(1B,2)
D-34 U-233 milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6 .000E 04 6.000E-04 RTF(19,3) _, .
U-34 ' _ .
D-34 ' U-235+D plant/soil concentration ratio, dimensionless 2 500E-03.' 2.500E-03 ' RTF(19,i)
D-34 ' U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 400E 04J 3..400E-04 ' RTF(19,2)
D-34 ' U-235+D , milk/livestock-intake ratio,(pCi/L)/(pCi/d) ' 6.000E-04 '. 6.p00E-04. ' RTF(19,3)... .
D-34 0 . .

.
.

. . . . ..

D-34 ' U-236 , plant/soil concentration ratio,dimensionless ' 2..500E-03 ' 2.500E-03. .'RTF(20,1)
D-34 3 U-236 , beef/livestock-intake ratio.,(pCi/kg)/(pCi/d) ' 3.400E-04 ? 3.40DE-04 RTF(20,2)
D-34 U-236' , milk/livestock-intake ratio, (pCi/L)/(pci/d). 5.000E-04 6.U0DE-04 ' RTF(20,3)

D-5 Bioaccumu lation factors, fresh water, L/kg= _ . . . . .

D-5 Ac-229+D , fish ' . . . 3 1.500E+01' .I_5Q0E+01 'EIOFAC( 1,1)
D-5 =AC-229+D , crustacea and mollusks . .. . . ' 1.000E+03 1.000E+03. BIOFAC( 1,2) . .
n-s =

. . .. . .

D-5 = Am-241 , fish ,.. ' 3.009E+01 3.000E+01 EIOFAC( 2,1)
n-5 ' Am-241 , crustacea and mollusks , - . . . ' 1.000E+03 ' 2.000E+03 ' EIOFAC( 2,2) . .. .
D-5 ' . . . . . . . . s .

D-5 ' Co-60 , fish 3.0002+02 ' 3_000E+02 BIOFAC( 3,1), ...
D-5 ' CO-60 , crustacea and mollusks . ' 2.D0UE+02 ' 2.D0RE+02 '.BIOFAC( 3,2).... .n_s a .

.
.

_ . . .. .
D-5 ' Cs-137+D , fish . ' 2.000E+03 2 O00E+03 BIOFAC( 4,1)
D-5 ' Cs-130+D , crustacea andmollusks 1.000E+02 ' 1.000E+02 = BIOFAC( 4,2)
D-5 ' . . . . .. . . .
D-5 ' Eu-154 , fish ,.. . ' 5.000E+01 5.000E+01 '.E10FAC(5,1
I1-5 ' Eu-154 crustacea and mollusks. .. . . 1.0002+03 '. . 1.000E+03. BIOFAC( S,2) . . .
D 5

3 . _ .

D-5 ' Eu-355 , fish 5.000E+01 ' S.00UE+01 ' HIOFAC(6,1)
D-5 ' Ea-155 , crustacea and mollusks . . . 1.000E+03 ' 1.0002+03 • BIOFAC( 6,2)
n_5 . . . . . .
D-5 H-3 fish = 1.000E+00 ' 1.OUBE+00 ' BIOFAC( 5,1).
D-5 ' H-3 , crustacea and mollusks.. .. . ' 1..000E+00. 1.D00E+00. 'BIOFAC( 7,2).
D-5 . . . ... . . . . .

D-5 ' Ni-63 , fish . , ' 1.000E+02 ' 1 000E+02 ' BIOFAC( 8,1) . . ..
D-5 ' Ni-63 , crustacea and mollusks ' 1.000E+02 ' 1.00DE+02 ' BIOFAC(8,2)
D-5 ' '

D-5 ' Np-239+D , fish 3.000E+01? .3,000E+01 BIOFAC( 9,1). . . . .
D-5 ' Np-237+D , crustacea andmollusks '. 4.000E+02 4..000E+02 = H3oPAC(8.2)-.
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9umna ry 116-N-3 DZ (Layer 2) Run #4 ^ ^ . File: 116-N3 DZ Layer 2.RAD

Dose Conversion Factor (end Related) ParameterSvwnazy(continued)

.. . Pile: BEPST 2001 Morbidity
0 IIuinent x

^

Parametei^.

Menu^ ' P am ter Valu e ^
--- -------___ _ .

- Def 3&-
_

Name
. , . .

D 5 • Pa-231 fish > i.00D8+01 > 1.000E+01

.

BIOFAC(20,1)^

D-5 Pa-231. crustacea and mollusks ^^
^

. ° 1:100E+02 1.100E+02 > BIOPAC(10,2)^ ... . ^^

^D-5 • ^ .... . . a .. ^ . . ^.

D-5! >..PU-239 fish ^ ^. "3000E+01 • ^3.000E.+01 > BIOFAC(11,1) . ..

D-5 • Pu-239 crustacea and mollusks
^

' I.000E+02 >
^

1.000E+02 > HIOFAC(11;2)^
D- 5 . > . .. . . . . . . a . > ^ . x . ^ . ... .

D-5 Pu-240 fish ^. > 3.000E+01 > 3.000E+01 BIOFAC(12;1)^

D-5^ > Pu-240^.. crustacea and mollusks. .
1:000E+02 >

^
1.OOOS+02 BIOFAC(12,2) ^:

D-5.
. .. . ^ > . .. , . . .

D-5 Ra-228+D fish ^ ^ - 5:000E+01 > 5.000E+01 BIOFAC(13>.1) . ,

D-5 Ra-228+D ; ciustaceaand mollusks
^

x 2:500E+02 2.500E+02 BIOFAC(13,2)^
. ..

D_5 > . . . . . ^ a .. . ... .

D-5 " Sr-90+D fish . ^ . ^ ^ > 6t00RE+01 > 6.000E+01 BIOFAC(14,1)

D-5 > Sr-9D+D crustacea and mollusks
^

> 1.000E+02 1.000E+02 BIOFAC(14,2)
. .

D-5 x . . ^ . . > ... . . . . a . . .. .

D-5 x^Th-228+D fish > 1.000E+02 > 3.000E+02-^x BIOFAC(15;1)

D-5 Th-228+D , crustacea and mollusks 5=000E+02^>. 5.0D0£+02 BIOFAC615,2).^^
^D-5 x , . : ^ . . . . . . . > . . . .

D-5 ' Th-229+D fish 1.000E+02 1.000E+02. i^BIOFAC(16,1)

D-5 ' Th-229+D crustacea and mollusks . - > 5..000E+02 > 5.000E+02 BIOFAC(16;2)
'D_5 > . . . . . . > . . > , . . . .. .

D-5 > Th-232^: , fish 1.003E+02 1.000E+02> BIOFAC(19,1)

D-5 • Th-232 , cmustacea and mollusks 5:000E+02 ' 5,000E+02 x EIOPAC(17,2)
^D-5 > . . .

. ^ ^ .. . >. . . . . . . . .

D-5 > U-233 , fish 1.000E+01 1 000E+01 SZOFAC(18;1).

D-5^ > U-233 , crustacea and mollusks
^

6.000E+01 ' 6:000E+0I BIOFAC(18,2)

D-5 . . ^ ' . ^ x ^ . ^ ^. . ^ . . . . ^

D-5 • U-235+D fish 1:600E+01 > 1.0QOE+01 BIOFAC(19,1) .. . - .

D-5^ > U-235+D^ , crustacea and mollusks .
^

. > 6:00UE+01 6.P00E+01 x
^

BIOFAC(19;2)
^Jj-5 . > ^ . . . > a . . .

. . . ..

D-5 U-236:^ fish > 1.U00E+01 1.000E+01 ' BIOFACC20;1)

D-5 A-236 crvstacea and mollusks > 6.UDOE+01 ? 6.0D0E+01- ' BIOFAC(20,2)

^ ^^ffifffffffif£Yff4 ffzffffffff4fffffffffxxlYffYYffffffffff ffffffffffffffff1f1x1IIx 1fI1I11IIIIIxlrsfffifY4fRf

^ .. . . .
. . . .. . ^ .. . .
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Sste-Specifnc Parameter Summaiy . - . .

^

t

0 User ^ Used by RESRAII Parameter
M u Para te

. . . . ._..
Input :..

,, Default 3
.. -.-.. .

(If different f omuser znp t). > Na e_ _.
_•--•-.• - -•---- _- •_ _^.- ....- '-..-

RO11 Area of Contaminated ¢one(m**2) .. .?^ $.198E+04 >. 1 D0UE+04.' ^- .. , >;Aggp
R011 Thickness of contaminated zone (m). . . . > 7300E+00 ' 2.000E+00 THICKO
RO11 Lengthparallel to aquifer-flow (m). . . . 3 2.500E+01 ' 1.000E+02 ' . . . . ' LCZPAQ...
RD11 ' Basic radiation doselimit (mrem/yr) 3 4.000E+00 1 2.500E+01 > --- 'ERDL
ROll Time since placement ofmaterial(yr).. 0:000E+00 D.OOOE+00 > --- . . • TI
R011 > Timesfor calculations(yr) .. , 1.000E+00 > 1.00DE+00.> . . . > T( 2)
RO11 ' Times for calculations (yr) 3.000E+00 3.00DE+OD ' . .' T(3)
RO11 ' Time. forcalculations(ym) . . . 7-600E+00 1.00UE+01 > -- l T( 4)
R011 ' Times for calculations(yr) >.1:600B+01 3.0DOE+01 > . - .., , ..• T( 5)
R011 > Times for calculations(yr) 4.200E+01 ' 1.000E+02 ' -- > T( 6)- . . .
RO11 > Times for calculations(yr) . . >. 4:500E+01 ' 3.000E+02 ' ---. ? T( 7)
RO11 Times for calculations (yr) . - > 1.390E+02 ' I.000E+03.' . -. . - > T(8)
R011 ' Times for calculations (yr) 3.0DOE+02 >0.000E+00' - ' T( 9)
RD11 > Times for calculations (yr) . - ' . . .. ?...'1.000E+03 ' 0.000E+00 ' --- . . ' T(20)'

R012 > InntialprincipaT radionuclide (pCi/g): Am-241 > 4.380E+03 O.i1D0E+00 S1( 2)
R012 Initial principal radionuclide(pCi/g)a .. .CO-60-. ' 2.810E-01 > 0.000E+00 --- . S1( 3)
R012 > Initial principal nadionuclide(pCi/g): Cs-137 >.2.1I0E-01 ' 0.000E+00 - . . . > S1(4).
R012 Initial principal radionuclide(pCi/g): Eu-154 3.020E-01 ' 0.00UE+00 > -- > $1( 5)
R012 ' Initial principal radionuclide (pCi/g): Ru-155 ' 2.330E-01 > 0.000E+00 SI( 6)-.
R012 Initial principal radionuclide',.(pCi/g): Ni-63 9.260E+01 > 0.000E+00 > . .... . .. . . ' SS( B)
R012 ' Initial principal radionuclide (pCi/g): Pu-239 ' 6.000E-03 ' 0.DODE+00.' --- ' SS(11)
R012 Initial principal radionuclide (pCi/g): PU-240 1.440E-03 ' 0.000E+00 --- .. ..' SS(12). .. ' .
R012 > Initial principal radionuclide'(pCi/g): Sr-90 1,190E+02 ' 0.000E+00 . - .. . > S1(14) .. .
R012 > Concentration in groundwater(pCi/L): Am-241 not used 0.000E+00 Wl( 2)
R012 ' Concentration in groundwater (pCi/L)c Co-60 ' not used > 0.000E+00 > . .. > WI( 3) .
R012 Concentration in groundwater (pCi/L):.". CS-13Y.. ' notused ' 0.000E+00 ? --... . , ..> W1( 4)
R012 Concentration in groundwater (pCi/L): Ru-154 ' not used • 0.000E+00 > - , > WI( 5)
R012 ' Concentration in groundwater..:(pCi/L): Eu-155 notused 0.DU0E+00 ' -- . ' W1(6)
R012 Concentration in groundwater (pCi/L): Ni-63 not used > D.000E+00 --- .. W1( 0)
R012 ' Concentration in groundwater (pCi/L): Pu-239 ' not used > D.DODE+00 ' . --- ' WI(11)
R012 ' Concentration in groundwater:. (pCi/L)z Pu-240 not used D_000E+00 ' . .. - • W1(12)
R012 Concentration in groundwater (pCi/L): Sr-90 ? not used 0.000E+00.' --- . .' W1(14)

R013 ' Cover depth (m) ' 6.600E+D0 ' 0.000E+00 --- > COVERO
R013 ' Density of cover vaterial (g/em**3) ' not used > 1.500E+00 --- DENSCP
R013 ' Cover depth erosion rate(m/yr) ' 1.0U0E-03 > 1.000E-03 ! --- * VCV
R013 > Density of contaminated zone (g/cm**3) > 2.000E+00 ' 1.500E+00 ' . --- ^ DENSCZ
R013 > Contamrnated zone erosion rate (m/yr) ' 1.0002-03 * 1.D00E-03 > . --- . > VCZ
R013 Contamunatedzone total porosity ' 3.000E-01 ' 4 00DE-01? --- ' TPCZ
R013 ' Contamrnated zone field capacity ' 2.500E-01 2.000E-01 ' - ' FCCZ
R013 ' Contaminated zone hydraulic conductivity (m/yr) ' 2.500E+02 ' 1,AD0E+01 ' --- > HCCZ .
R013 ' Contaminated zone b parameter 4.050E+00 ' 5.300E+00 ' --- > BCZ
R013 ' Average annual wind speed(m/seC) > 3_400E+00 2.000E+00 ' . > WZND
RD13 ' Humidity in air (g/m**3) not used ' 8.000E+00 > --- . ' HUMID
R013 ' Evapotranspiration coefficient . ' 9.100E-01 > 5.000E-01 ` -- ' EVAPTR
R013 Precipitation (m/yr) 1.600E-01 > 1.000E+00 PRECIP
R013 ' Irrigation (m/yr) 7.600E-01> 2.000E-01 ' --- ' RI
R013 ' Irrigation mode overhead verhead ' . ' IDITCH
R013 ' Runoff coefficient 2.000E-DI > 2.000E-01 ' --- RUNOFF
R013 watershed area for;nearby stream or pond (m**2) > 1.000E+06 ' 1.000E+06 . --- . > wAREA .
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Summary : 116-N-3DZ (Layer 2) Run 44. File; 116-N-3 DZ Layer 2.R2.D

Site-Specific Parameter Sunmary(continued)

0 . . . . User Used by RESRAD Parameter

Menu
- .-_

Parameter
•-___.__._.._ ..-_ -.-__-___ _.___-___ _______

Input

_______ __
Default (If

:..
different from user input)

-":-_ ....
^#A

Name
.... -_... _.___

R013 3 Accuracy for water/soil computations 1 .OOOE 03 1 900E 03'

.

EPS

R014 ' Densityof saturated zone (glcm**3) 2.000E+00 1.500E+00 '. . - DENSAQ

8014 ° Satnratedione total porosity 3.000E-01 4.000E-01 --- . TPSZ

R014 Saturated zone effective porosi.ty - '2.50UE 01 2.000E-01 ' --- EPSZ

R014 " Saturatedzone fi.eldcapacity .'^2.000E-01 2:000E-01 FCSZ

R014 ' Saturated zonehydraulicconductivity (m/yi) 5.530E+03 ' 1.000E+02 ' --- HCSZ

R014 Saturated zone hydraulic gradient 1 250E-03 2.000E-02 ° --- - '. HGWT

R014 Saturated zone b parameter 4:OSOE+00 5.300E+00 --- . . 85Z

R014 ' Water tabledrop to (m/yr) 1 000E-03 - 1.000E-03 ' --- ' '.VWT

R014 ° Well pump intake depth (m below water table) 4.600E+00 ?1c000E+01 ' . --- . DWSEWT

R014 Mode1:Nondispersion(ND) brMass-Balance (M8) ' ND TND --- ' MODE1.

R014 ' Wellpumping rate (m**3/yr) not used °2.500E+02 ' --- °UW

R015 Numberof unsaturated zonestrata 1 i ' --- - ' NS

R015 ' Unsat. zone 1, thickness (m) . ^ 7.400E+00 4.000E+00 -- "H(1)

R015 2 llnsat.¢one 1, soil density (g/cm**3) ' 2.D00E+00 1.500E+00 --- 'DENSUZ(1)

R015 Unsat.zone 1,total porosity 3.000E-01 4.000E-01 --- . TPUZ(1)

R015 Unsat.ione 1, effective porosity 2.500E-01 2.000E-01 --- " ° EFUZ(I)

R015 Unsat[zone 1, field capacity 2 S00E-01 2.000E-01 -- PCIPL(1)

RD15 Unsat.zone 1, soil-speci£icb parameter ' 4.050E+00. ' 5.300E+00 ' --- ' BUZ(1)

R015 Unsat. zone 1,hydraulicconductivity (m/yr) 2.500E+02 1.000E+01 --- HCUZ(1)

R016 ? Distribution coefficients forAm-241

R016 Contaminated zone (cGi**3/g) ' 2.00DE+02. 2.00RE+01 --- . . DCNUCC( 2)

R016 Unsaturated zonel (cai+*3/g) 2.000E+02 '-2L000E+01 ' --- . 'DCtBJCU( 2,1)

R016 ' . Saturated zone (cm**3/g) 2:000E+02 2.000E+01 ' --- - DCNFIDS( 2)

R016 ' Leach to (/yr) 0.000E+00 ' 0.000E+00 ' .2.035E-05 ' _9LEACIL{ 2)

R016 Solubility constant 0.000E+00 0..000E+00 not used SOLUSK( 2) .

R016 ^ Distribution coefficients for Co-60

R016 Contaminated zone (cm**3/g) S1000E+01- '.1.000E+03 ° . - . '.DCNUCC( 3)

R016 ' ihtsaturatedzone 1 (cw**3/g) S.000E+01 SL000E+03 ' -- ?-DCNUCU( 3,1)

R016 '.SatuYated zone (em**3/g). ' S.000E+01 1.000E+03 ' --- ?DCNUCS( 3)

R016 ' Leach rate (/yr) '.0.000E+00 ' 0.000E+00 1.092E-04 ° ALEACH 3)

R016 ° Solubility constant
a .

' 0.000E+00
..e

° 0.000E+00 '
°. ,. a

not used
.
'SOL6BK{

.a ...
3)

R016

. .

'. Distribution coefficients for Cs-127

.. ..

R016 '.. Contaminatedione (rnN*3/g) " 5.000E+01 ' 1J000E+03 3 --- . ' DCNUCC(" 4)

R016 '..`Unsaturated zone 1 (cm**3/g). 5.000E+01 1:000E+03 ' --- . DC0UCO( 4y1)

A016 ' Saturated zone (cm**3/g). .. . '. 55000E+01 ^ 1:000E+03 --- DCNUCS( 4)

R016 ' Leach rate (/yr) 0.000E+00 ' 0.000E+00 ' 1.092E-04 ALEACA( 4)

R016 Solubility constant 0.000E+00 0.000Erv00 . . not used SOLUEX( 4)

R016 T Distribution coefficients for'Eu-154 '' . . .

R016 ' Contaminatedzone (cm**3/g)- . .' 2:000E+02 -1.OO0E+OO ' --- •DCNUCC( 5)

R016 Unsaturated zone 1 (cm**3/g) 2.000E+02 1.000E+OD ' --- ° DCNUCU( 5,1)

R016 ' Saturated zone (cm**3/g).. ' 2.000E+02 '-1-000E+00 ' --- DCNUCS( 5)

Ro16 ' Leach rate (/yr) ' 0.000E+00 ' 0.000R+00 2.'I35E-05 ' ALEACR{ 5)

R016 Solubility constant 0.000E+00 0..000E+00 • not used ' SOLUDK( 5)
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Site SpecxficParameter Summary (continued)
0 .. User Used b}
MenV '. .. Parameter _ .. .. .. -,. Tnna[ nPfanlf ' lif ,ii£+c.cnt I

R016 ' Distribution coefficients forEu-155. .

R016 ' Contaminated zone (cm**3/g) • 2 000E+02 -1.000E+00 '
R016 ' Unsaturated zone 1 ( cm**3/g) . •2.000E+02 ?-1.000E+00 '
R016 ' Saturated zone ( cm**3/g) .. 2.000E+02 -1.000E+00 ^
R016 ' Leach rate (/yr) 6 000E+00 0.0D0E+00
R016 Solubility constant ' . ?0 000E+00 ?0.000E+00

R016 Distribution coefficients for Ni-63

R016 'Contaminated zone ( cm**3/g) ?^.3'000E+01. 3.000E+03
R016 ' Unsaturated zone 1 ( cm**3/g) . . ' 3.000E+01 '.1.000E+03
R016 Saturated zone ( cm**3/g) 3.000E+01 .•1_OU0E+03 3 .
R016 ' Leach to (/yr). ' 0.000E+00 ' 0:000Et00
R016 ' Solubility constant 0.000E+00 0:000E+00 3

R016 ' Distribution coefficients for Pu-239 ' . ' . '
R016 Contamimated zone ( cm*13/g) =-2.000E+02 2.000E+03 •
R016 ' Unsaturated zone i ( cm**3/g) ? 2.000E+02 2.A00E+03 '
R016 ' Saturated zone ( cm**3/g) ).2.000E+02 '-2.OOP&+03 '
R016 ' Leachrate (/yr) 0 OUOE+00 T U.000E+00
R016 ' Solubility constant .-.. t 0 p0UE+00 ?: U.000£+00

R016 ' Distribution coefficients for Pu-240 .

R016 ' Contaminated zo e(cm**3/g) ' 2.000E+02 '2.UOOE+03 '
R016 ' Unsaturated zone I ( cm**3/g) ' 2.000E+02 ' 2.000E+03
R016 ' Saturated zone ( cm**3/g) . ^ 2.Oq0E+02 ' 2.U00E+03 '
R016 • Leachiate (/yr) ?0 O00E+00 0.000E+00
R016 Solubility constant ' . • 0..000E+90 0.000E+OD •

R016 ' Distribution coefficientsfor Sr-90 . • -
R016 ' Contaminated zone ( cm**3(g) 1.500E+01 3.000E+01 '
R016 Unsaturatedzone 1 (cm**3/g) 1.500E+01 ' 3_000£+01 '
R016 • Saturated zone ( cm**3/g) .. . 2.500E+01 • 3.00U£+01 '
R016 ' Leach rate (/yr) ' 0.000E+00 0.000E+00 '
R016 ' Solubility constant . . ' 0.000E+00 O.OOOE+00

R016 ' Distribution coefficients for daughterAc-220 '
R016 Contaminated zone ( cm**3/9) '.2:000E+01 " 2.000E+01 '
R016 Unsaturatedzone 1(cm**3/g) ^ 2.000E+01 • 2.000E+01 '
R016 ' Saturated zone ( cm**3/g) . - 2.000E+01 2.000E+01 '
RD16 ' Leach rate (/ yr) •. O.O00E+00 O.ODOE+00 '
R016 ' Solubility constant ' p.000E+00 • O.ObO£+00 '

R016 ' .Distribution coefficients for daughter H-3 . . . •
R016 ' Contaminated zone ( cm**3/g) 0.000E+00 ' 0.000E+00 '
R0I6 ' Unsaturated zone 1 ( cm**3/g) 0.000E+00 ' 0.000E+00

R016 ' Saturated zone (cm**3/g) ' U.000E+00 '-0.000E+00 '
R016 • .Leachrate (/yr) . . . .. ' 0.000E+00. 'O.OODS+00'
R016 Solubility constant ? 0.000E+00 '.A.000E+00 •

<C-70

RESRAD Parameter
Om usec input) , .,. Name .... .

. . .

^^^^

. ' DCN(ICS( 6) .
2.735E-05 . . . ALEAC9.(^6)

not used .. ' SOLUEXI( 6) ^ . .

___ .. .^ •..DCNUCCI 8)
. ___ .. .. DCNUC!( 8.1) ' .

DCNUCS(^.e) .. .
1.817E 04 . . .. ? ALEACE(.8) .
not used '-.SOLUBK(9) .

... DCNUCC(11)
. .. ___ . • DCNUCU(11,1j

DCNUCS(11)

2.03SE 05 . . ' ALEACH(11)

not used '-SOLUHX(11) .

.... .. . . : DCNUCC(12)

. . ___ . .' DCNDCTI(12,1)

'.DCNUCS(12) ^ -
2.935E 05.^.^ . . ' ALEACH(12)^^

not used^.( '..SOLUEK(12) ... . .

--- ' DCNUCC(14)

DCNUCU(14,1)

___ .. .. . . ' DCNUCS(14)

3.619E-04 ALEACH(14)

not used SOLUBK(14)

^ ... . ^' DCNCC( 1)
... .. - ^ ... ^ ^ ' DCNOCU( 1.1)

2.920E 04

DCNUCS( 1)

ALEACH( 1)
not used . . T^SOLQSK( 1)

DCNUCC( 7)

.. . -.- . . . . i DCNUC[F(^.9,1)

DCNUOS( 7) ...

4.309E-02 ^ . . •^ALEACH( 7) . .

not used SOLUBK(]) ^.
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Site-Specific Parameter Summary (continued)- .
0 . . ..... . Usei Used by RESRAD Parameter

Menu Parameter Input Default (i£ different€mom user input) Name

R016 3 Distributionooe£fnciCntsfor daughterNp-23-I . . . .

R016 Contaminated zone (Cm**3/g) 1-1.000E+00- --1.000E+00 2.574E+02 ^ •^DCNUCC( 9)

R016 Uvsatuiated zonel (cm**3/g) '-1.000E+00 '-1.000E+00 ^ 2.514E+02 3DCNUCU(911)

R016 Saturatedzone (cm**3/g) '-1.000E+00 ?-I_0008+00. 1 2.594E+02 •DCINCS( 9)

R016 Leaclirate (/yr) • 0.000E+00 ^ -0.000E+00 • 2:125E-05 " ALEACE{ 9)

R016 ' . Solubility constant 0.0005+00 0.000E+D0 • not used "SOLUBK( 9)

R016 ' Distribution coefficients for daughter Pa-231
R016 • Contaminated zone (Cm**3/g) 5.000E+01. 5.U00E+01 ' --- DCNUCC(10)

R016 ' Unsaturatedzone 1 (cm**3/g) 5.000E+01 ' 5.0002+01 ^ --- DCNUCU(10,1)
R016 ^ Saturated zone(.*'*3/g) 5.000E+01 ' S:0008+01 ' - DCNUCS(10)
R016 '. Leach iate(/yr} ' 0.0008+D0 O.O00E+00 ' 1-092S-04 - ALSACB(10) -
R016 Solvbilityconstant 0.000E+00 0.000E+00 ' not used ' SOLUBK(10)

R016 ^ Distribution coefficients for daughter Ra-226 . 3 .

. R016 Contaminated zone (cm**3/g) ' 1.0.00E+02 ^ 9.000E+01 • ---. . bCNUCC(13).
R016 Unsaturated zone 1 (cm**3/g) 1_000E+02 ' 4.000E+U1 • --- DCNUCU(13,1)
R016 ' Saturated zone .(cm**3/g) ? 1.000E+02 7.0008+01 --- •. DCNUCS(13)
R016 ' Leacktrate/yr) 0.000E+00 ' 0.600E+00 5467E-05 ' ALEACH(13)
R016 Solubil£ty constant -. 0:000E+00 not used SOLUBK(13)

R016 3 Distribution coefficientsfordavghter Th-228
R016 ' Contamin3ted zone (cm**3/g7 ' 2.000E+02 ' 6.000E+04 ' ---' DCNUCC(15)
R016 ' Unsaturated 2one 1 (cm*s3/g) . . ^ 2.000E+02 6.00D8+04 --- •DQNCU(15,1)
RD16 3 Satuiated zone(cm**3/g) ^ 2.0Q0E+02 6.00D8+04 --- ? DCNUCS(15)
R016 ' Leachrate (/yn) O:O00E+00 ' 0:000E+00 2 J3SE-05 > . ' ALEACH(15)
R016' ^ Solubilityconstant 0.000E+00 30-:000E+00 ' not used SOLUSK(15)

R016 ' Distribution coefficients for daughter Th-229 - ? . ' . .
R016' COVtaminatedzone (cm**3/g). ' 6.000^04 ,• 6:000E+04-' 'DCNUCC(16)
R016.' Unsa£uratedzonel (cm**3/g) Y 6.000E+04 6.000E+04 ' --- ? UCINCU(16,1)
R016 ' Saturated zone (cm**3/g). 6.000E+04 .t 6.000E+04 ' --- . . • DCNUCS(16)
R016 Leach rate (/yY) ' 0.0002+00 ' 0.600E+00 ' 9,123E-D8 -- T pLEACH(16)
R016A Solubili0yconstant > 0-000E+00 ' 0.0008+00 not used 'SOLUBK(16)

R916 Distributioaboefficients for daughter Th-232 3 ' + . ' . .

R016 Contamineted zone (cm**3/g) ' 2.000E+02 6.060E+04 ' -.-- ' DCNUCC(17)
R016 • Unsatutated zone 1 (cm**3/g) P2.000E+02 ' 6:OD0E+04 ' --- ' DCNUCU(11,1)^
R016 ' Saturated zone (cm**3/g) ' 2.0008+02 ' 6.000E+04 • --- " DCNUCS(19)

•. R016' Leach Yate (/yr) - ? 0.000E+00 0.0008+00 2.535E-05 ALEACB(10)
R016 ' Solubility constant . +. 0.000E+00 0.90DE+00 '

3

not used SOLUDK(14)

R016 Distribution coefficients for daughter U-233 . . • -

- R016'.' Contaminated zone (cm**3/g) ' 5.000E+01 5.000E+01 ' . --- . DCNUCC(18)
R016 3 Uasaturated zone 1 (cm**3/g) ' 5.000E+01'-' 5>000E+01 ' --- . ^ DCNUCU(18,I)
R016 Saturated zone (cm**3/g) S.U00E+01 5:000E+01 3 --- .. DCNUCS(10)
R016 Leach sate (/yr) . 30.000E+00- ' 0.000E+00 ^ 1.092E-04 ' ALEACH(18)
R016 ' So2ubility constant 0.000E+00 ' 0.000E+00 not used P SOLUHA(18)
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Site-Specific Parameter Summary(continued)

0 .
. . . ..,... . . .^ ' User

Mcnn . a . ... .. . .. . . .. .. . • . Tnn^^Y . ' ilo£aailY .•. ^(Tf

CVP-2002-00002
Rev. 0

. . . . . ^

. .C^

Usedby RESRAD Parameter
i£farertY4_ -.r ......^YI a ai- . . ^

R016 • Distributioncoefficientsfor daughter U-235 .. .. . . •...
R016 ' Contaminated zone (cm**3/9) 2.000E+00 5..000E+01 . --. .. DCNUCC(19)

R016 ^ Unsaturated zone 1 (cm**3/g) . . . 2.000E+00 S.000E+01 . ---. . . :'..DCNUCU(19,1)....

R016 • Saturated zone ( cm**3/g): 2.000E+00 5.000E+01 --- . . . 3.DCNUCSTI9)

R016 •.Leach rate (/yr) .. . . . o.OD0E+00 0.000E+00 2.576E-03 ALEACH(19).
RO16 T Solubility constant . .. . 0.000E+00 -0.000E+00 ' . not used . . . SOLUEX(19)

R016 Distribution coefficients for daughter U-236 . . . . . .

R016 Contaminated one (cm**3/g) 2.q00E+00 3.000E+01 - . . DCNUCC(20)

R016 ' Unsaturated zone 1 ( cm*x3/g) . ' 2.000E+O0 ' 5.000E+01 . - DCNUCU(20,1)

R016 Satuiated zone ( cm"*3/g) 2.000E+00 '. 5.000E+01.' . - -- ... DCNOCS(20)

P.016 'Leacq rate ((Yr) . . . 0 A00E+00 0.000E+00 2.576E-03 •ALEACH(20)

R016 Solubility constant '-.0.000E+00 0.000E+00 not used .. . .' SOLUBR{20)

R019 • Inhalation rate ( m**3/yr) not used ' 8.400E+03 ' . .' --- . . . .'.INHALR

R019 • Mass loading for inhalation ( g/m**3) . . . ' not used 1.000E-04 --- -. . .•.MLINII

R017 ' Exposure duration 3,000E+01 •. 9.UOOE+01 . . . ED . ' .

Ro19 ' Shielding factor, inhalation . . . ' not used. • .4.D00E-01 --- SAF3

R019 Shielding factor,eXternaD gamma ' nof used 9.D00E-01 . --- SHP1

R017 Fraction of time spent indoors ' not used 5.000E-01 . . "FIND.

R017 Fraction Of time spent outdoors ( on site) not used 2.500E-01 --- POTD

R019 ' Shape factor f1ag, external ga9mu not used 1.000E+00.' >0showscircular AREA:: . PS.

R017 • Radiiof shape factor array (used if FS= - 1): - • ' . . . .

R019 .' OUterannular radius ( m),ring 1; not used ' 5.000E+01 ' -.. . °RADSHAPE(-1)

RO17 • Outer annular radius ( m), ring 2: 3 not used' 7.051E+01 ' --- .. . ' RADSHAPE(2)

R017 Outer annular radius ( ), ring 3: ' . ' not used 0.000E+00 --- . RA_DSEAPE( 3)

R015 ' Outer annular radius ( m);ring 4: not used 0.000E+00 - . • RAD SHAPE(4)

R017 Outer annular radius (m), ring 5: not used 0.000E+00 - RAD SFSAPE( 5)

R017 'Outer annular radius (m), ring 6: not used 0.000E+00 --- . .. .'RAD SEAPE( 6).

R010 • . Outer annular radius (m), ring 7: not used : ' .0.000E+00 -.- .. RAD SAAPE( 7)

R010 Outerannular radius (m), ring 8: ,not used ' 4.000E+00 . .

_

! RAD_SHAPE( 8).

R019 ' . Outer annular radius ( m), ring 9: . •:not used 0.000E+00 ---. .. RADSRAPE( 9)

R017 Outer annular radius(m), ring 100 mot used.,l 0.000E+00 R4_DSRAPE(10)

R017 Outerannular radius (m),ring 11: . • not used 0.000E+00 . . RADSEAPE(11)

R019 Outer annular radius ( m), ring 12: not used '
a e

0.000E+006
.

---

-

RAD SEAPE(12)
e .

R017

.

Fractions of annular areas within ARE4: .. . . ' . • -

.. . . ...

^. ... -

R019 Ring 1 ' not used. ' 1.000E+00 'PRACA( 1) . /^ .

R019 'Ring2 not used ! 2.732E-01 ' . . FRACA( 2) ..

RO15 ' Ring. 3 not used 0.000E+00 ' ---

^

? FRACA( 3).

R019 Ring4 not used 0.000E+0D 3 --- .FRACA(4)

R017 • Ring 5 ' not used ' 0.000E+00 . --- ' FRACA( 5)

R017 ' Ring 6 • not used • 0.00UE+00 ' . . .---. . ' PRACA( 6)

R019 ' Ring 7 not used • O.OO0E+00 ' . . PRACA( 7)

R017 RingS notused ' O.O0OE+0o ' . '-.FRACA(B)

R010 ' Ring 9 not used ' -0.000E+00 --- . 'FRACA(9) . ..

R017 ' Ring 10 . . . . ' not used ' .0.000E+00 --- '.PRACA(10)

R019 Ring 11 'not used • 0.00DE+00 ' --- .. FR9CA(31)...

R017 ' Ring 12 • not used'.' 0:000E+00 --- FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yz) not used ' 1.660E+02 --- DIET(1)

J
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Summary : 116-N-3 DZ (Layer 2) Run 44 FiYec 116-N-3DZ Layer2.RAD^

Site-Speci£ic Parameter Summary (continued)

n User Used byRESRAD Parameter0 .

Menu' Parameter
. . .

Input..
.

Default (If
. . .

different from user ip.0
. .. ........

Name

RO1H Leafy vegetable consumption (kg/yr) ' not used 2 400E+01 DIET(2)

R018 - Milkconsumption (L/yr) not used 9_200£+01 .. .. ___ . DIET(3)

RO18' Meat andlpo'ultry consumption (kg/yr) 3 not used 3 6.300E+01 ' 'DIET(9) "

RO18 ' Fishoonsumption (kg/yr) 3 not used 3 5.:400E+00 ' . ---

-

'DIEP(5)

R018 ' Otherseafoodbonsumption (kg/yr) > not used 9.000E-01 ' ---. - ' DIET(6)

R028 Soi1 ingestion rate (g/yr) not used ' 3.650E+01 ' -- ' SOIL

R028 Drinking water intake (L/yr). 7.300E+02 ' 5.100E+02 • --- 'DWI

R018 Contamination fraction of drinking water 0 000E+0D 1.000E+00 -. PDW

R018 Contamination fraction of householdwater not used 1.000E+00

R018 3 Contamination fraction of livestock water ' not used 1-000E+00 ' --- FLW

R018 Contaminafion fraction of irrigation water . . ? not used 1.00UE+00 --- FIRW

R018 ' Contamination fraction of aquatic food not used 5.000E-01 '. --- FR9

R016' COntamination fraction of plant food not used -1 --- FFLP.NT

R018 Contamination £raction of ^eat notvsed 1 --- ' PMEAT -

R018 Contamination fraction of milk ' not used '-1 ' --- 'FIIILR

R019 ' Livestock fodder intake for meat (kg/day) not used ' 6.BOtlE+01 ' --- ' LFiS

R019 liivestock fodder intake for milk (kg/day) not used 5.5005+01 ' --- . ' LFIS

R019 ' Livestock water intake formeat (L/day) not used 5_000E+01 . --- LYFLS

R019 Livestock water intake for milk (L/day) not used 1.600E+02 ' . --- ' LW16

R019 ' Livestock soilintake (kg/day) not used S:OOOE-01' liSS.

R019 Mass loading for foliar deposition (g/m!*3) ' not used 1.U00£-04 ' . °MLFD

R019 ' Depth of'.soil mixing layer (m) ' ' not used ' 2:500E-01

R019 Depth of roots (m) not used 9.000E-01 DROOT

R019 Drinkingwater fraction from ground water 1:000E+00 1.000E+00 --- . '-FGWDW

R019 Household water fraction from ground water net used i:DU0E+00 . --- FGWEB

R019 Livestockwater fraction from ground water not used 1.000E+00 - FGWLW

R019 Irrigation fraction from ground water not used 1.000£+00 - ' FGWIR

R198 Wet weightcrop yield for Non-Leafy (kg/m**2) " not
u

" 7.000E-01.' ' YV(1)

R19B • Wet weight crop yield for Leafy (kg/m**2) sed? siot used ' 1500E+00 ' --- 'Y\?(2) -

F19B ' Wetweight crop yield for Fodder (kg/m**2) ° not used 1200E+00 YY(3{

R198 Growing Season for Non-Leafg (years) ' not used 2.700E-01' - ' TE(1)

R19B ' Growing..Season for Leafy (years) not used 2.500E-01 • . -- ' T£(2)

R19H ' Growing Se3sbn for Fodder (years) not used 8.000E-02 --- . ' TE(3)

R298 Translocation Factor for Non-Leafy ' not used ? 1.000E-01 . - . ?TI7(1)

R19B ' Translncation Factor for Leafy not used ' 1.000E+00' --- TIV(2)

R198 ' Tran5locationFacto- for Fodder - not used ' i-000E+00.' TIV(3)

R19B Dry Fo1Sar Interception Fzact>6nforNon-Lea£y not used 2.500E-01 .' RDRY(1)

-R19B 3 Dry Foliar Interception Fraction for Leafy not used ' 2.500E-01 RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder not used 2.500E-01 ' --- ' RDRY(3)

R196 ' Met Folier Interception Fraction for Non-Leafy not used ' 2.500R-01 ' --- 'RWET(Sj

Ri9S ' wet Foliar Interception Fraction for Leafy ' not used ' 2.50cE-01 --- ' RWET(2)

R19B ' Wet Foliar Interception Fraction for Fodder ' not used 2.500E-01 --- RwET(3)

R19B ' Weathering Removal CCnstant for Vegetation not used ' 2.0D0E+01 ' --- . WLAM

C14 ' C-12 concentration in water (g/cmi*3) not used ' 2.000E-05 • --- ' C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used ' 3.000E-02 ' --- ` C12CZ

C14 ' Fraction of vegetation carbon from soil not used ' 2.OC0E-02 ' . ---- ' CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 ' --- ' CLIR

C24 ' C-14evasion laver thickness in soil(m) not used ' 3.000E-01 ' --- ' DMC
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Site-SpecificPayameter^5uavrmry(continued)

0 •. .. . . .. . + Qser ,

Menu .> . ...... . _ Parameter .;. . . . . . Inout > . Defanl t (If

CVP-2002-00002
Rev. 0

. . . . .. . .

Usedby RESRPD Parameter ^-!

C14 > C-14.evasion flux ratefrom soil (1/sec) not used 7.000E-09 ' .. . . . .. >..EySN

C14 > C-12evasion flux rate fromoil ( 1/sec) > not used 1.000E-10 -- - 'REVSN

C14 • Fraction of grain in beefcattle feed >.:not used .P: 8.000E-01 ..-- -. . .. . • AVFG4
C14 > Fraction of grain in milk cow feed not used- + 2:000E-01 AVFGS
C14 DCF correction factor forgaseous formsof C14 > not used >- 8:894E+01 + -- - . + L02P.

STOR > Storagetimes of contaminated foodstuffs(days): . > . + + .. . .
STOR > yruits, non-leafy vegetables, and grain - > 1.400E+U1 > 1.400E+01 . -- - .' STOR T(1)
STOR + Leafy vegetables 1.000E+00 >3:00DE+00 • . -- - > STORP(2)

STOR > Milk 1.000E+00 1.000E+00 . -- - . . .? STORT(3)

STOR > Meatand poultry 2,000E+D1 > 2.000E+01 > . ..-- -. + STORT(4)

STOR > Fish . >. 7.000E+00> 9-000E+00 + . . -- - . >. STOR T(5)

STOR > Crustacea and mollusks > 7,000E+00 9.000E+U0 > -- - STOR T(6).
STOR > Well water 1.000E+00. 1.000E+00 • . > STOR 2(?)
STOR • Surface watea > 1.000E+00 > 1:000E+00 > -- - . ?.STOR T(S)
STOR > Livestock fodder + 4.500E+01 > 4.500E+01 > -- - , ' STOR T(9)

R021 > Thickness of building £oundation ( m) not used >3 1.SOOE-01 > FLOORI

R021 > Eulk density of building foundation {g/cm+*3) > not used - >. 2.400E+00 • --. - . • DENSFL

R021 • Total porosity of the cover material not used >4:UD0E-01 > -. -- - . • 1PCV

R021 Total porosity of the building foundation + notvsed.- a 1.000E-01 ' - - - TPPL ...

R021 • Volumetric water content of the cover material not used- + . 5.400E-02 > . -- - ? PH2OCV ^ . .

R021 volumetnic water content of the foundation not used > 3:00DE-02 ' -- - . . . PH20FL

RD21 + Diffusioncoefficient for xados gas ( m/sec):
R021 incover material not used 2.00VE-06 > ... + DIFCV

R021 > in foundation material not used+ 3.0UUE-09 ' - - . JDIFFL

R021 •in-contaminated ¢one soil not used > 2.000E-06 > . -- - ' DIFCZ: . .. .

R021 • Radon vertical dimension of mixing ( m) not used 2r000E+00 > -- - HMIX

R021 > Average building air e%change rate ( 1/hr) > not used > 5.0DOE-01 > - • REXG

R021 > Height of the building (room) ( m) not used > 2:500E+00 > -.-. -. . • HRM

R021 > Building interior area factor not used 0.000E+00 > . -- - PAI

R021 > Building depth below ground surface ( m) not used -1.000E+00 • , . ..-- - . • DMPG

R021 > Emanating power of Rn-222 gas . . T not used > 2.500E-01 > - . . . EMANA(1)

R021 Emanatingpowerof Rn-220 gas notused 1.500E-01 > .---° EM.4NA(2)

TITL + Number of graphical time points 32 > --- • - .. -.- - . > NPTS

TITL > Mazimum numberof integration points for dose. > . 1 LYMAX

TITli + M.L. number of integration points for risk + 5 > - > - . • KYMAX .

fffffffffiffffffffffiflfffffYffilifffffffxfffffffffxfff fifFfffxfffEfifYfffffffii3ffffiffffiffffff fffffiff4flflzffiffffffffffifff.
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SumnaryofPaihway SeSections

aPathway User Selection
5___ ........._.._____.._. . .

1 -- ezternal gamna suppressed

.

2 - inhalation (w/o radon)' suppressed

3 -- plant ingestion suppressed

4 -- at ingestion suppressed

5 -- milkingestion^ suppressed

6 -- aquatic foods
7 -- drinking water ' active^^'^

8--- soil ingestion suppressed
9 -- radon. ^ . . .. ^ suppressed ^ ^ . . _ . . . .. . . .

Find peak pathwaydoses^ actx e
...^fifiifi3fffff£ffffffffifffiffffYYfr11r11xxYiiPfYYYf^

(
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Smmnary: 116 -N-3 DZ(Layer 2) Run 44. File-116-N-3 DZ Layer 2.RAD.

Contaminated Zone Dimen o_._ _ . __ .

.

Initi a l Soil Conce t ations pCi/g

. . .. . . . .

0
Area; 21980-00 square meters Am-241 4.380£-03 .

Ttiickness: 9.30 meters CB-SO 4.810E-01
CoverDeptEo 6.60 meters Cs-137 2.110E-01

Eu-154 3.020E-01 . .

, Eu-155 2.330£ OS . . .

- Ni-63 8.260£+01 . .

. Pu-239 6.D00E-03 .. .

' . Pu-24D 1.440E-03 ^ . ..

Si-90 1.110£+02
0 ' .

Total Dose TDOSE(U , mrem/yr
Basic Radiation Dose Limit = 4:000E+00 mrem/yr '. . .

.
Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at-------- fi____.__ Time ( t)..._- _ ...

.

t(years): 0.000E+001 000E+00 3 .000E+00 9 600E+U0 1 600E+01 4 200E+01. 4 000E+01 1 370£+02 3.00UE+02:'1:.000£+03
1DOSE(t): 0.000E+00 0.00013+00 0 .000E+00 0.000E+00 0.E0E+00 0:000E+00 0.000E4-00 0.000E+00 0_000E+00 0.000E+00

M(t): 0.000E+0D 0.000E+00 0 .000E+00 0.000£+00 . 0.000E+00 0.000E+00 .0.000E+00 0.000E+00 0.000E+00 0.000E+00
OMaximum TDOSE( t): 0.000E+00 mrem/yr at t = 0.000E+00 years . . .
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S1.mmnary: 116-N-3 DZ(Layer 2) Run164 File:116-N-3D2 Layer 2.AAD -

TotalDose Contributions TD05E(i,p,t)forIndividual Radionuclides (i) and Pathways(P)
Asmrem/yx and Fraction of TotalDoseAt t = 0:000E+00 years

0 WaterIndependent Pathways (Inhalation ezc2udes radon)
0 Ground Inhalation Radon Plant Meat Milk SOil

:___:.__
Aad'zo- A

.._.___.
AAAA3TA

_ ___ .
P.AfuIAAAA AAAAAAAAARAAAWiA

_-__ ___.__
FJIAAAAA

_
d
__ .
AAAAAhtA

_
AAAAPAAAAApNIpAp

_._ __._.
^AAAAAA A^9A RAAAAAAAAAAAAAII

Nuclyderem/yi fract. mrem/yr fract: mrem/yrfiact. mrem/yr fract. mrem/yr fract_ mr./yr fract, mrem/yr fiacti
AAAAAA.4 APAAAAAAA AAAAAAPPPSAAAAA A.A^A.9AAAAAu AAAINA A9AAAAAnP, AP^ApppApAAA :?AUpA AAAAAPSUlA AAAAAA AAAAAAAAA AAApA.4
Am-2410 .000E+000_0000 6.0002+00 0.0000 0.000E+00 0.0000 0 .000E+09 0 0000 0f000E+00 0.0009 0.000E+00 0.0000 0_0009+00 D.oooo
Co-600.000E+000.0000 0.000E+00 0.0000 .0.000E+00 -0:0000 0.000E.00 0:0000 -0.000E+00 0.0000 0.000E+00 0.00000.900E+00 0.0000
CS-137 0_000E+000.0000 0.000E+00.0.00000.000E+000.00000,000E+000:0000 0:000E+00 0r0000 0.000E+00 0.0000. 0..000E+00 0.0000
Eu 1540.000E+000:0000 0.000E+00 0..0000 0.000E+00 0.0000 0.000E+00 0:0000 0(000E+00 0.0000 0,000E+00 0.0000 0:000E+000:0000
Eu-155-0:000E+000.0000 0.000E+000^0000 0.000E+000.0000 0.000E+00 0.0000 .0,000E+00 0:0000 0,0002+00 0.0000-0..000E+000.00051
Ni-63 0:000E+009 0000 0:000E+00 0.00000:000E+00 010000 0.000E+00 0 0000 0,000E+000,0000 0.000E+00 0.0000 0.000E+00.0.0000
Pa-239 0 ,000E+000.0000 0 000Et000:0000 0:000E+00 0:0000 0>000E+000:0000 0_000E+00 010000 0.000E+00 0:0000 0:000E+00 0:0000
PU-2400000E+00 0:0000 0.000E+00 0.0000 0,000E+000 :0000.0.000E+00 0,00000,000E+00 0.0000 0.000E+00 0 0000 0:000E+00 0-0000
Sr-90 0.000E+00 0.0000 0.0005+00 0.0000. 0 -000E+00 0.00000 .000E+00 0 ,0000 0.000E+000,00000.000E+00 0.6000 0 1000E+000.0000
Rf1II11 xlilffffffi3ffff33fff11l Illfff111Yfffffffxxll fffffifff Ifffii fifffffff iffEYf ffffff5ii ff4ffffffxixfff 111Ix1
Total0:000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0:0000 0:0002+00 0.0000 0;900E+00 0.00000t000E+00 0.00000:000E+00 0-0000

0 . . . . . . .

Tota1Dose Contributions TDOSE("x,p,t) forIndividualRadionuclzdes(i)andPathways(p)
As mrem/yr and Frdction of Total DoseAt t=0.000E+00 years

a Water Dependent Pathways
0 Water Fish A don . :- Plant Meat Milk AI1Pathways*
Aadio-AAAAAAAAA.4AAA:AA AIAAAAAAPAAAAAA AA^ AAAAApAAAAAAAAAA AAAAAAAAAAHAqIVeA MA ^ AAApAAAAppAApAAA
Nuclidemxe /yr frac4 mrem/yrfract mrem/yr fract rt¢em/yr fract.rem/yr fract. miem/yr fract. imrem/yrYract.
hAAAAAA AAAAISAAAAAAAp;AA AAAAAAAu AAAAAA:..AAAA^ AAAAPA AAAAAAw AAAAPA ATAAAAAAA AA.AAAA AAAAdUi4 AAAAASi APAAAAAAA AP,AAa
Am 241 0:000E+000_0000 01000E+00 0 00000.Q00E+00 0.:00000:000E+00 0.0000.0.000E+000.:0000 01000E+00 0 0000 .0.000E+00 0.0000
Co-600 .000E+00 0:0000 .0.000E+00 0.0000 0.0005+000:0000 0.000E+00 0,00000.000E+00 0.0000 0 000E+00 0 0000 0_000E+00 0.0000
Cs-137 0 .000E+00 0.0000 3:000E+00 U 0000O-Q00&+000.0000 0.000E+00 010000 0.000E+000.0000 0.000E+00 0 .0000 0.000E+00 0.0000
Eu 154D:D00E+00 0:0000 0.000E+00 6:0000 0.000E+00 0.0000 0 :000E+00 0.00000.000E+000:0000 0 000E+00 0 0000 0:000E+000:0000
Eu-1550.000E+000:0000 0000E+00 0 00000.000R+00 0:0000 0:000E+00 0.0000 0 .000E+00 0 _0000 0.000E+00 0.00060.9:000E+000:0000
Ni 63 0 000E+00 O10000 0.000E+00 0.0000 0:000E+000:0000 0-000E+00 000000000E+00 0(0000 0,000E+00 0.0000 0:000E+00 0:0000
Pu-239 0 .000E+00 0.0000 0;000E+000a0000 0.000E+0000000 .0_0005+00 0 0000-0:000E+00 0:0000 0000E+00 0.00000'000E+00 0.0000
Pu-240 0.000E+00 0.00000:000E+00 4.0000 0:000E+00000000:000E+00 0:00000:0003+00 0.0000 0.000E+00 0.00000.00054000.0000
Sr 900000E+000.0000 0:000E+00 -0.0000 0.000E+000.0000 0_000E+00 0 00000.000E+00 0.0000 0-000E+00 0.0000 0.000E+00 0.0000
I1lxxifYffffffffllifxf fififffffifffff ffYFfxffffffifif£frzzzzx Ifffff fff111rI1 ff£ffl iilllilff frffli if413Yfiiiff£ff
TOtaI 0.0Q0E+00 0.0000 0:000E+000.00000.000E+00 0.00000:000E+00 0 o0ob U.o0oE+000:0000 0:000E+00 o ODO00:D00E+00 0:0000
0*Sam ofa11 water independent and dependent pathways.

C-77
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Summary :116-N-3 DZ (Layer 2) Run 44

Total Dose Cbnt

As

0.
aGro,uid

:_. ._....
Radio- ^.An

Nuclidemrem/yr fract.

P.AAP.AAA T+AAAAAANi A.IUAA

Am-2410 000E+00 0.0000

Co-60 0.000E+00.0..0000

Cs-137 0.000E+00.0.0000

Eu-154 0.000E+00 0.0000

Eu-155 0.000E+00 0:0000

Ni-63 0.000E+00 O.D000

Pu-2390.000E+00 0.0000

PU-2400 000E+000.0000

9r-90 0 000E+00 0.0000

3fffffi fffffYff£¢fffff
Total 0.000E+000.0000.

0

Water

4^'A333TSOi^

aAn.afaaaaa,aassai... ^i

mrem/yr fract.

AAAAAAAAA AAAAhi3I

.0.000E+00 0.0000

0:000E+00 0.0000 C

11/26/2002 13:35 Page 16 . . . . , . . .

File: 116 N 3 DZ Layer 2.RM ... . ,--.`

TDOSE(i,p,t) for Individual Eadi0nuclides ( i)andPathways(p)

and Praction of Total Dose Att=1 00DE+00 years

IdependentPathorays(Inhalation excludes radon)

Radon -Plant Meat :iRixk SCil

.as^n^a.nAafianA az,f,an's+AAn.F» ia^ a.Anan.aAdaaAa.€,n.AP. ^i;n.

em/yr fract. mrem/yr fract. mrem/yr fract ^ mrem/yr fract. mrem/yr:..:fract.

SiP_4AAAAAAPA9 AAu^AAAPIiA PA4AAAPAHP.AP.AAA AA149AP:P.aAWAIi AP.R^ AP.AAP:A

00E+00.0.0000 . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:.0000

00E+000_0000 0.000E+000:00000.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0_0000

0.000E+000.0000 0.000E+000:0000

0.000E+00 0.00000000E+000.0000

0.000E+00 0.0000 0 000E+000.0000

0.0000+00 0.0000 p 000E+00.0.0000

0.000E+00 0.0000 0 000E+00 0.0000

0.000E+000.0000. 0.000E+000..0000

0.000E+00 0.00000 000E+00 0_0000

fiffffffi £ffffi ffff£ffffiiifff
0,000E+00 0:0000 0.000E+000.0000

0.000E+00 0.0000

0+0008+00 0.0000

0.00UE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0,000E+00 0a0000

0.000E+00 0.0000

fffifiiff ffffif
0.000E+00 0.0000

0.000E+000:0000

0.000E+00 0.0000

0 000E+00 0.0000

0.000E+00 0.0000

0.000E+000.0000

0 00DS+00 0.0000

0 000E+000.0000

ifffffifl£if£ff
0.006E+000.0000

0.000E+00 0.0000.0..000E+00 0.0000

0 000B+00 0.0000 0,000E+00 0.0000

O.OOOa+oo 0-0000b.00oE+00-O:o0o0

0.000E+00 0.000D 0.;000E+00 0.0000

0.000E+00 0.00000:000E+00 0.0000

0-000E+00 0.00000:000E+00 0.0000

0.:000Ee00 0.0000 0.000E+00 0.0000

fffifffffffffff iff3fffififffff
0..000E+00 0,0000.0.000E+00 0..0000

Total Dose Contributions TDOEE(i,p;t) forlndividual Radionuclides ( i) and Pathways,(p)

As mrem/yrand Fraction of Total Dose-At t= 1.000E+U0years

0 . .. [vater Dependent Pathways
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio-
_.......

AA4
....._. '.:_

AAA
.

.^ . ^^•._ ^AAAAAAeIAAAAAAAAAAA 1s9AAAAAP.AAN^A AN1A AAAAAAAAAAhTI..^5

NVClide mrem(yr fract- em/yr Eract. mrem/yr fracL mrem/yr Eract m /yr fracL mrem/yr fzact.mrem/yr.:.fract.
AUUU
Am-241 0.000E+000.0000 0.000E+00 0-0000 0 000E+00 0.:0000 0.000E+00 0.0000 0.000E+00 0.0000 0-000E+00 0 0000`:-0.000E+00
0.0000Co-60

0.000E+00-0.0000 0.000E+00 0:00000 000E+000.0000 0:000E+00 0.0000 0 000E+00.0.0000 0.000E+00 0.0000 0.000E+000..0000

Cs-137.0.000E+t000.0000 0.000E+00 0.0000 -0 000E+00 0:00000.0008c00 0 0000 -. 0.000E+00 0.0000, 0.000E+00 0.00000:000E+00.0.0000.

Eu-154.0.000E+00 0.00000.000E+00 0.0000-0.000E+00,0.0000 0_000E+00 0.00000..000E+00 0.0000. -0:000E+00 0:0000.0.000E+000.0000

Eu-155....0 000E+00 0._0000 -0.000E+00 0.00000 000E+00 0.0000 0.000E+.00 0:0000 0..000E+00.0.0000 0.000E+00 0 0000 0_000E+00.0:0000

Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0 000E+00D.00000:000E+00 0.0000 .0_000E+00 0.0000 0 000E+00 0 0000,':0:000E+00 0.0000

Pu-2390.000E+000:0000 0.000E+00 0.0000 . 0.000E+000.0000 0.000E+00 0 . 0000 0..000E+00 0.0000 0.000E+00 0.0000- 0: 000E+00--0_0000.

Pu-240 0.000E+00 0_00000.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 0000.0.000E+00 0.0000 -0-000E+000..0000 .0.000E+00-000000

Sr-90 0.000E+00.0.0000 0.000E+00 0.0000 0 O00E+00 il10000.0:000E+00 0.0000 0 ODOE+00 0.00000.000E+00 0.0000.9.000E+00 0.0000

fffffYf fffffffffffffff 11122ffff fiff3f fff111122fffffffffffYf22 111122fffff4fff ffffff Ilfff111f ff£fffffffifff£fffffi

Total 0.000E+00 0A000 O.O00E+00 0.0000 0 O00E+00 0.0000 O.O00E+00 0.0000 O.O00E+00 0.0000 0-000E+90 00000O:O00E+00 0.0000
0*EUm of all water independent and dependent pathways. . . _ . . . ' .

i^

C-7s
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(

Smmnary : 116-N-3 DZ (Layer 2) Run #4 File: 116-N-3 DZ Layer 2.RAD

., . Tot alDoseContributions £or Individual RadionuClides (i) and Pathways ( p)
As mkem/ynand Fraetionrof Total Dose At t = 3.000E+00 yeare . . .

0 Water IndependentPathways(Inhalation ezclufles radon)

U Giound FN1alaE+.on Radon

AA

Plant_ .. Meat Milk $oil

Radio- ^•^^-AI^PSAAAAAA ••-^_.AAAAAA
....._

ALSnPAAA9A4RAAAT
... . _

AAAAANiAt^AAAAA
._..
N^AAAAAAAAP.AAAAA 5 A9AAAel^AAAAAAAAA RAAAAAAFAA FiPAP.P.A

Nuclide mrem/yv EracL mremJyr fract ./ym fiact .mreMyr EracE. mre /yr fract. mrem/yr fract uu-•e®Tyr fract
AAAAAAA AAAAAAAPA AAAINA AAAAAAAAA APAAfW AAAAAP3i*A AAAAAA AAAAAAAAA AUPA9 AAATAAPAA AAAMf PmAAAPA AAAPAF1 AAAAFPPAh AAAAAA

Am 241 0:000Et00 0000 0L000E+00 0.0000 0.000E+00 0:0000 . 0.0005+00 0:0000 0 .000E+00 0.0000 0.000Ei00 0 0000 .0.0UOE+00 0.0000

CO-60 0.000E+00 0.0000 0.000E+00 0_0000. 0.000E+00 0:0000 0:000E+000.0000 0.000E+00 0+0050 0.000E+00 0.0000 0 .000E+00 0_0000

Cs-137 0.000E+00 0.0000 0 000E+00 0.0000 0.000E+000:0000 0:000E+00 0.0000 0 4000E+00 0-0000 0:000Ei00 0 0000 .0:000E+00 0.0000

Eu-154 0000E+00 0.0000 0 .000E+00 O 0000 0:00E+0D.0:0000 0:000E+00 0.0000 0:000E+00 0:0000 0.000E+00 0.0000 0 .000E+00 0.0000

Eu-155 0.000E+00 0.0000. 0 :000E+00 0.0000 0,000E+000.0000 0:000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0 0000 01000E+00 U.0000

Ni-63 0.000E+00 0:0000 0.:000E+00 0.0000 0:000E+000.0000 0.000E+00 0.0000 0\000E+00 .0:0000 0.000E+00 0 0000 0..000£+00 0..0000

Pu-239 0- .000E+00 0.0000 0:600E+00 0.0000 0t000E+000C000 0 S000E+000..0000 0..000E+00 0:0000 0:000E+00 0 0000 0:000E+00 0.0000

Ah 240 0:000E+00 0.0000 0.000E+00 0.0000 01000E+000=0000 0:000E+00 0.0000 0L000E+00 0.0000. 0.000E+00 0.0000 0.000E+00. 0.0000

Sr-90 -0:000Ei'-00 0.0000 0.000E+00 0.0000 0_000E+00 0.0000 0 i000E+00 0..0000 0 .000E+00 0.0000 0:000E+00 0 0000 0 000E+0.0 0.0000

ffiffff fflullll fllifY fffffiiff ffflll zfffffillfiffff 4filzxffl Ellfii fffffiiFf ffffff Yif3ifYff ffEfi3 .fffffffii iiffff
Total 9.000E+00 0.0000 O.ODOE#00 0.0000 O:O00E+000.000D 0 :OOOE+00 0.0000 0 .O00E+00 0.0000 O:O00E+00 0.0000 0 .000E+00 0.00000

TotalDoseContributionslDOSE(i,p,t) for IndividssalRadionuclides ( i) and Pathways( p)
' AS IDrem/yr and Fraction ofTbtal DoseAt t= 3.000E+00 yeazs

0 WaterDependent Pathways

0 Water Fish Radon Plant most Milk

.

All Pathpaysx

^Radio-. AAi+ AAAAAAAAAAAFAAT.A AAAA^ PAAAAAAi+A AAAAAAAAAAAAAAAA AA^AAAAnA AA.^

Nuclide mrem/yr Eract mrem/yr fract. mrem/yr fracL nQem/yr fract. mrem/yr fraeL. mrem/yr £ract Cmrem/yr Eract.
AAHAAAA AAAAAN^AA AAAAPS AAAAAAAAA AAAAIN AAAP.APM PAAAAA FieINN.AFa6 AAAAAA AAAqAAAAA AFvLAAA 4AAAAAAAA SiAAAAA AAAAAAAFUT AAAAAA

Am-241 0 :000E+00 0:0000 0%000E+00 0:0000 0 .0006100 0.0000 01000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 0000 0;000E+00 0:0000

0a-60 0.000E+00 0>0000 0.000E+00 0 :9000 0.000E+00 0:0000 0;00E+000.0000 0 .000E+00 0:0000 0.000E.00 0 0000 0:000E+00 0:0000
Cs-139 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0+0000 01000E+00 0 .0000 0-000E+00 0S0000 0.000E+00 0.0000 0_0005+00 0.0000
E0-154 0.000E+00 0.0000 0 :000E+00 0:0000 0.000£00 0c0000 0;0008+00 0:0000 0_000E+00 0 -0000 0 :000Ea00 0 0000 0.ODUE+00 0.0000
E01-155 0 0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0L000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 0000 0.000E+00 0.0000

141 -63 0.000E+00 0.0000 0.000E+00 0[0000 0.000Et000.0000 0:0006+00 0.0000 0.000E+00 0.0000 0:000E+00 0:0000 0..000E+00 00000

Pa-239 0.000E+00 0.0000 0:000E+00 0.0000 0 .000Et00 0.0000 0.000E+000.0000 0.000E+00 0.0000 0.000E+00 0.0000 0r000E+00. 0.0000
Pu-240 -0.000E+00 0..0000 0.000E+00 0 . 0000 0_0005rt00 0.0000 0:000E+00 0:0000 0:000E+00 0'0000 0:000E+00 0:0000 0:000E+00 0.0000
Sr-90 -0.000E+00 0.0000 0:000E+00 0.0000 0 .000E+00 0.0000 6:000E+00 0.0000 0.000E+00 0:0000 0.000E+00 0.0000 0 .000E+00 0 :0000

fififff ff11zx1If IifYi3 fffifiPff ffffff ifYfffffY iffffl zlFffffff ffffff fffffff31 lilfff ffYiiffff fffYfi 1xlfYffff Effiil
Total 0:000E+00 0.0000 0.000E+00 0:0000 0.000E+000.0000 0:000E+000.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000
0*SUmof all water independent and dependent pathrays.

C-79



CVP-2002-00002
Rev.O

1RESRAD, Version 6. 1 Ta LimiC = 0-5 year 11/26/2002 13:35 Page 18
Suvmmry : 116-N-3 DZ (Layer 2) Run M4 File:116 N 3nZLayer 2.RAD.

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p).
A5mrem/yr and Fraction of TotalDose At t= 5.600E+00 years .

0 water indepeadent Pathways (Inhalationexcludes radon)
0 Gmurzd.. Inhalation Radon 24ant Meat Milk SOil
Radio-

..--......
^

.-..
AAA. .-.

,....__.
AAAPPAAAAPJP.ASAA

..__.._..
AAAAAAATh^P.A

.
AAAAA :

......
AAAAAAAAAA

......
AAAAIN

.......
AAAAAAAAAAAAAAAA

...-.
.5

. . ..._
.

xuclide
...._..
AAAAAAA

mrem/yr
-.....

ASIWAAAAA

£ract

AAAAAA

mrem/yr fr ct.
..-....
AAAAA AAAAAAPAA

mrem/yr fract.
......

AA AAAAAAAAAAAAF

mrem/yr fsacL
........
AAAAAAAHA AAAAAR

rem/yr

AAAAAAI AA

fract.

AAAAPA

mrem/yr

AAAAAAPAA

£ract.

ZiAAAAA

amem/yr

9AAPS AA

fracG

AAAAe I

Am-241 0.0008+00 0.0000

A

0.000E+000.0000

^

0.000E+00 D.0000 0.000E+00 0.0000 .

f .

0.000E+00 0.0000 0.000E+00 0.0000.

l. A
0:000E+00

I f

0.0000

Co-60 0.0008+00. 0.0000 0:000E+00 0:0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ce-137 0.000E+00 .0:0000 0.000E+00 0.0000 0- 000E+00.0.0000 0:000E+00 0.0000 -0.000E+00 0.0000 0.0008+00 0.0000. 0.000E+00 0-0000

Eu-154 0.000E+00 0.0000 0-.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000. 0o000E+00 0.0000 -0.000E+00 0 0000 .0..000E+00 0.0000

Eu-155 0.000E+00 0.0000 0.000E+00 0_0000 .0.000E+00-0.0000 .0.000E+00 0.0000. 0.000E+00 0.0000 0-000E+00 0 0000- 00000E+00. V0P000

Ni-63 0.000E+00 -0.0000 -0.000E+00 0.0000 4 000E+00 0,0000 .0,000E+00 0.0000 0-.0008+00 0.0000 0-000E+00 0.0000 , .0.000E+00 0.0000

Pu-239 0.000E+00 0_0000 0.000E+000.0000 0.000E+00 0.0000 0.000E+00 0.0000 0o000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0.0000

Pu-290 0.0008+00 0.0000. 0:000E+00 0.0000 0.000E+000.0000 0_000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0.0000 .0.000E+00. 0:0000.

Sr-90. 4.000E+00 0.0000 .0.000E+000.0000 D.000E+00 0.0000. 0.000E+00 0.0000 U-000E+00 0.0000. 0:000E+00 D,0000 0.000E+00 0.:0000

fffffff fffffffff ffffff fffffffff ffffff ifffff3ffffifff ffffffiff ffffif 3ffffffff ffffff 3ffffffff ffffff ffffii£ff ffff€f
3ota1. 0.Q00E+00 0.0000 0:000E+00 0.0000 0.000E+000.0600 .0.000E+00 0.0000 0.000E+00 0..0000 0;000E+00 0.0000:. .01000E+00 0..0000

0 . . .. . . . . .

To tal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i). and Pathways (p)
AS meem/yrandFraction o f Total Dose At [. 3.600E+00 years

0 wate; DependentPathways '
0 Water Fish Radon Plant Meat Milk All Pathways*

Radio-NOWAPAAAAAAAAAA

Nuclide mrem/yr fract

AAAIUIP.AAPAAkAlNA P..AAAFLA

Am 241- 0.000E+000..0000

Co-60 0.000E+000.0000

Cs-239 ,0.000E+000.0000

Eu-3540 000E+00.0,0000

EU355 0.000E+00 0.0000

81-63 0:000E+00 0:0000

PU-239 0:000E+00.0.0000

Pu-240 0.000E+00 0.0000

Sr-90 0.000E+000.0000

fffifizfffffPff4 ffffiY
Total 0.000E+00 0.000
o*SUm ofallwater indepeu

AA^ APAP_P:ARAA'ii

miem/yr fract. mz.em/yr fract.

AAAAAAAAIi P-4P.PIN AAAAAAA.4A e^3.n.AAtvS

0.000E+00 0 0000.0.000E+00 0.0000

0.000E+00 0-0000. 0.000E+000..0000

0000E+00 0.0000.0.000E+00 0,0000

0,0008+00 0.0000: 0,000E+000.0000

.0.000E+00.9.0000 0-.000E+00 0.0000

0,000E+00 0-00000 000E+00 0.:0000

0.000E+00 0.00000.000E+00 0.0000

0_000E+00 0.0000 0.0008+00 0^0000

o.000E+00 a OoOO0 OoOE o00,00a0

fffffffff fff111ffifffflf xlxzxl
O:O00E+000.0000 0_000E+00 0.0000

,dent anddependent pathways.

AA^
mrem/yr frac[:

AeIAAP.AAig AAAW

0..000E+00 0.0000

0:000E+00 0.0000

0.000E+00 0.0000

0 000E+00 0.0000

o QppE+000.0000

0 000E+00 0-0000

0.000E+00 0.0000

0.0U0e+00 0.0000

0.0003+00 0-0000

fffffffff fiffff
0:000E+00 0.0000

AAAAAAAPAPAP.AAR ^APAAAA .AAAAAPAP.AAAP.AAA

mrem/yr fract. mrem/yr Exacc. mrem/yr fract

0.000E+000:0000

0:000E+00 0.0000

0.000E+000.0000

0:000E+000-0000

0:000E+00 0-0000

0:000E+00 0.0000

D.000E+000.0000

0:000E+000-0D00

0.000s+00 0.0000
fifffffff ffffff
Q.o00E+00 0:0000

C-80

0.000E+00 0.0000

0.000E+000.0000

0.000E+000.0000

0:000E+00 0.0000

0.000E+000.0000

0.000E+00tr.0.0000

0.000E+00.0.0000

0.020E+000.0000

0:000E+000.0000

ffffiffff.fifffi
0:000E+00 0.0000

0-000E+00 0.0000

0:0008+00 A.0000

0.000E+000,0009

0.000E+00 0.0000

0-000E+00 0.0000

0:000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

ffffffiff ffffff
0.000s+00 0.0000
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Summary : 116-N-3 DZ (Layer 2)RUn 94 File: 116-N-3DZ Layer 2:RPD

Total Dose ContributionsTDOSE(i,p;t).forIndividnal Radionuclides(i)andPathways(p)

As mrem/yi and 3Yaction of Total Dose Att -= 1.600E+01years

0 Watei lndependentPathxays (Inhalation excludes radon)

D G ovnd Inhal t on Radou Plant Meat Milk Soil.
_ _ _ ________. .._ . ___ . _ ...

?AA t^?PAAA^ A^
_.___. __

AAAAS+AAA ^^ ^^ARadio

Muchdemrem/yr fract. mrem/yr fsact mrem/yr fra t mrem/yr f t. mrem/y fiact mram/yr mr m{yr fsacL
.__..

A
___._..__AAAAAAA AAAAAA

_._._._._ _ _._. . .____
AAAFVIA a ^. .ann pppppppAppApAIu1ApAAAA

AAAPPI^A AAAAAAI+A AAAAAA AS FvAAAAAA$I AAt^t+RA AAAAA?APA AAAAAA AAAAAAAAA

Am-241 0.000E+00 0.0000 O.ODUE+00 0 0000 0.000E+00 0i0000 0-000E+00 0 0000 0000E+00 0_0000 0.000E+00 0 00000.0D0E+000.0000

C0-600.000E+00 0_0000 0,000E+00 0:00000<000E+00.0.0000 0:000E+00 0 00000.000E+000.00000.000E+00 0.00000:000E+000.0000

CS-131 0:0002+00.0]0000 0L000E+00 0.0000.0.000E+000.0000 0 000E+000.000001000E+00 0_0000 0 000E+00 0.0000 0.000E+00
0.0000EU-154.

0.000E+000 :0000 .0,000E+00 0.0000.50.000E+00 0:0000 02000E+00 0.0000 0.000Et000.0000 0.000E+00 0.0000 .0-000E+000:0000

8u-1550 .000E+00 0.00000 .000E+00 0.00000 J000E+00 0>0000 -0.000E+00 0:00000:000E+000.0000 0:000E+00 0.0000. 0[000E+00 0_0000

Ni-63 0 .0e0E+00 0.0000 0.000E+00 0 00000.000E+00U.0000aJ000E+00 0.0000.0:000E+00.0.0000 0.000E+00 0.00000.000E+00 0.0000

Pu-239' 0:000E+00.0 0000 0f000E+00 0.0000.0.000E+000:0000 0.000E+00 0.0000 0:0002+000.0000 0.000E+00 0.0000 0:000E+000.0000

.Pu-2400.000E+00 0:00000 .0005+00 0.0000.:-0.000E+00 0.00000.000E+00 0 00000:000E+00 0.0000 0.000E+00 0.0000.0.000E+000:0000.

Si-90 0.000E+00 0_0000 0.000E+00 0.00000..000E+00 0:0000 .0.000E+00 0 00000:000E+000.0000 6.000E+00 0.0000 0.0008 00 0L0000
..,.. .....^•__ _1Y£f41 zliiPf34f4fff4fPf3iuYYf IIIIII SS1ffYEilllliif f££ifii3i Pfi4ff '.£iiflEf4YfiiEiifYllllxfffli;iiiiiifif Iirllzul

TOtal o,oooE+ooo.ofioo asooos+oo o.ooooo:ooos+ooo.oaoo o,oooE+oo o.oooo ozoooE+uoo:oooo o.ooeE+oo 0 000o D_DDOe+ooo:oooo
o . . . . . .

TotalDose Contribu[ions.TDOSE(i,p,t)forIndiqidual Radionuclides(i) and Pathways (p)

Asmnem/yi and Fraction of Total Dose At t= 2.600E+01:years

0 WaterDependenePathways

0 . water

AA£

Fish Radon

AAAAAAAAAAAAPAAk PN+
Plant Meat. Milk All Pathways•

Radio- AAAAAPPNWAAAAAA
_ ____.__ .. _____.. ._._..

AA__.._____AAAAAAAAAAAAAA
_

AP__AAAAAPAAAAAAAA
..

AAAAAAA.4AAAAA AA

Nuclideremfyr fract. mnem/yr fract mrem(yr fract em[yr fract mre /yr fract mrem/yr f ct. mrem/yr fsact
_.__..___ __ ______ ____:. _ ..,..._ __._. ______ .__ _ _.___. _ __.______ ___.__ __ ...._.
.__._.AAAAAAAAAAAAAA0AAAtiAAAAAAAAAAPA AAAAAAAAAAAAAAA 11AAAP.A AAAAAAAAA AAAAAAAPAAAA+AA AAAAAA AAAAAAAAA AAAAAAPAAAAAAAA AAAAAA

Am-2410.000E+000.00000_000E+00 0.0000 0:000E'+00 0:0000 0:000E+00 0.00000:0002+000<0000 0:000E+00 0.0000 0:000£+00 0f0000

Co-50 0 .000E+00:0:0000.0.000E+00 0.0000-0.000E+00.-0c0000 0C000E+00.0_0000 0.000Ea00 010000 .0-000E+00 0.0000 6.000E+00 0L0000

05-137 0.000E+00.0:00000.0008+00 eF00000.000E+00 0.0000 0.0005+00 010000..0:.000S+00 0:0000.0:0008+00 0.0000'..0-000E+00 00000

Eu-154 0.000E+000:00000.000E+00,0.0000 0.000E+000i00000.000E+00 0.0000 0[000E+00.0.00000.000E+00 0 0000
05000E+00.0.0000E¢-1550:0008+000.00000000E+00

0-000001000E+000.0000 0.000E+00 0.00004:000E+00 0.0000 0:000E+00 0 0000 .0:000E+000:0000

001-63 0.000E+00000000.000E+00 0.00000..000E+000:0000 .0_000E+00 000000 .000EC00.0.00000[000E+00 0_00000 .000E+000:0000

Pu-2390_000E+000_.0000 0.000E+00 0.0000.0:000Ea00 0..00000.0005+00 0.00000:009E+00 0.00000_000E+00 0.0000.-0.0008+00 0.0000

Pu-240 0.000E+00:0C00000;000E+000i00000_000E+000.0000.0:000E+00 0.0000 0 A00E+00 0:0000...0_000E+00 0.00000:000E+000.0000

$r-90 Of000E+000.OD00 O:000£+00 0.0000O:OOOE+OOO.DD00O.OOOE+DO O:0000 0.000E+00 b:0000 0_O00E+00 0.0000 O:QOOE+000 0000
...__ .___.. _.__. ._. ._. ._._

fftffEiFii4if3ffIli3ii:1x11f3PfY f;IIZI 1111111ff3ff3f4. Illrsllfi fBfYYS iiflffYff3Ei3fi 111zffffS f1I xI1IIIllrxllli4

Total o.oooE+oDo.oooo o<oooE+oo o.ooooo:ooo£+oo o.ooooo_oooE+DOocooooo.ooas+oob.DOOO o:ooos+oo 0 0000.^.o.oooa+oo o,oooo

0*Sum of allwaterindependent and dependent pathways. . . . "
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Sunvrmry : 116-N-3 DZ (Layer 2) Run p4 File: 116 N 3 DZ;Layer2..RAD ., - .... ^

Total Dose Contributions TDOSE(i,p,t) forIndiv¢dualRadiovuclides ( i) and Pathways (p)
Asmrem/yrandFraction of Total Dose Att= 4:200E+01years

0 Water Independent Pathways ( Inhalation excludesradon)
0 Ground Inhalat i on Radon pla t. MeatMilk So3Y
Radio- AA

__._.....
AAAAAAAAAAAAAAA.A

.._._ .___
AAAAAAAAAAACPAAA

__....._
^NAA .PAAAAAAAAAAAAPI'+A

AAM ^AAAt^t^ AAAAAAARAAAAAAAA
Nuclnde mtem/yr +ractmrem/yr fracL m em/yr fractmiem/yr f act. mtem/yr fractmrem/yr fract. mrem.._... ...__ /ynfract.
AAAAAAAAAAA?AP.AA NVANf AAAAAAAAAAAAAAA AAAAAAIUII^AF^AAAA AAAAAAAAA.AAAP.HA AP.AAAAAAA AAAi.WS APAAAAP,AA AAAAAA A4AAA$APA PiAAAPA
Am-241.::0000E+00 0.0000 O.ODOE+00 D 00000_O00E+000.0000 0.000E+00 0.0000 O.O00E+00 0'0000O..O00E+009.00000.000E+000.0000
Co-60 0J000E+000.0000 0.000E+00 0.0000 0.600E+00 0.00000.:000E4000.0000 0:000E+000+0000 0\000E+000.00000:000E+00 0.0000
Cs-137 0.000E+00 0.0000 0:000E+00 0 AQOU 0+000E+00 0.0000 0.000E+000100000.000E+000.0000 0.000E+00 0.0000 0..000E+000..0000
Eu-154 0.000E+000 :0000 0:000Et00 0:0000 . 0.000E+00 0:0000 . 0 _000E+000.00000.000E+00:0.00000.000E+000.00000.000E+000.0000
612-1550.000E+00 0-0000 0.000E+00 0.0000:01000E+00 0:0000. 0_000E+000.0000. 0:000E+000>0000 0,000E+00-0.00000 1000E+000.0000
31-63 l'0.000R+00 0-0000 0.000E+00 0_00000:000E+00 0_00000:000E+00 -0.00000.000Ee00.0.00000.000E+000L00000.0003+00 0.0000
PU-2390.000E+009:0000 . 0.000E+00 0.:0000..0.000E+00 0200000.000E+00.0:0000 0.000E+000:0000 0.000E+00 0:0000 6.000E+000:0000
Pa-2409.000E+00 0.0000 0.000E+000_00000.000E+000.0000 01000E+00.0.00000.000E+000:0000 0000E+00 0.0000 0.p00E+000.0000
Sr-90.:.0 000E+00 0.0000 0>000E+00 0_0000. 0.000E+000:0000 0:000E+00.0:00000L000E+00 0.0000 -01000E+000.0000 0.000E+000.0000
ffff£fffff"riffff:ffffif fffff£fff ff£fffff£fffffffiffff f£ff4ffff ffffff..:fffffff£fffff£fffff£f£ff fff£ffffffiff£ffiffffTotal

'-O:oUOE+000.0000 0.00QE+00 0.0000 . 0000E+00 0.0000A:000E+000.0000'0L000E+000Z00000:0DOE+00U.0000Q_000E+0D 0.0000
0

Total Dose Contributions 3DOEE(i,p,t)for Individual Radionuclides(i)and Pathways (p)
As miem/yr and Fraction of Total Dose At Y= 4.:200E+01years

0 WaterDependent Pathways %

0 water Fish Radon Plant Most Milk All P thways*
Radio-AAAaAAAHAAAPAAAA AA^ApAAAAAHpAAAApAIiAAAAAAAppAAAAAPjs AApAAApAAAAAAAAA AA^ AAAAAAAAAAAAAAMA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yrfract. mrem/yr E ct. .:: mnein/yr £ract. . mrem/yr fract. mrem/yr fract
AAAlti§AA

._....- ..... .
PPAPA.5AnI^ AAAAAA AAAAAAAAA AAANV4 AAAARAAN^ AAAAAA AA.4AAAppp AAAP.AA AAAAAA.A)W bAAppq :ppppppp_qp puppj: appAAp`A,q pppppA.

Am-241 9.-000E+00.0L00000.000E+00 0.00000.000E+00 0 A000. 0:000E+00 0.0000 10 000E.00 0P.00000:000E+00 0.00000:000£+00 0.0000
00+60 . 0.000E+000.0000 0:000E+00 0.0000 0.000E+000.00000.000E+00 0.0000 . 0l000E+00.0.00000.000E+00 U.00000.000E+00 0.0000
05-139 0:000E+00.0.0000.10:000E+00 0.0000 . 6.000E+00 0.0000. 0:000E+00.0_0000 O1000E+00 9.00000_000E+00 0.000001000E+00 0.0000
E11-15402000E+00-0.0000.0.000E+009.00000.000E+00 0.0000 0_000E+00 0.00000:000E+000(0000 0.000E+00 0.0000- 0.000E+00 0.0000
Eu-155 0.000E+00 0t0000. 0:000E+000.0000 0.000E+00 0.0000 0.000E+000<0000 0_000E+00 0.0000 -0L000E+00 0 0000-0.000E+00 0.0000
31-63 , 0 000E+00.0:0000 0(000E+00 0:00000.000E+00 0.0000 0.000E+00 0.0000 0_000E+00 0:00000_000E+000.0000 0.000E+00AL0000Pu-2390.000E+000.0000 0.000E+000.00000.000E+000.0000 0'000E+00 0,0000 0.000E+000:0000 0:000E+00^0.0000 - 0.000E+00 0.0000
Pu-240 0.000E+004:0000. 0.000E+00.0.0000 -: 0.000E+00 0.0000 -0:000E+00 0.0000 0-.000E+00 0:00000:020E+000.00000.000E+00 0:0000
Sr-90 0000E+000.00000.000E4-00 0 OOOO 0,000E+00 0-0000 0S0003:+00 0:00000 :000E+000.0000 0 .000E+00 0.0000 01000E+00 0.0000
f1111x1IIIf£ffffiiffif £fff1x111 III"YIf ' fffffffff fYfffff£ff£ffff..Yfffif : fx11111xI Illffl 1111IIIII ff11zE-:fffffffff £f2fff
Total 0:000E+000:0000 O:ooo5+000.0000 Ol000E+000:0000 O.oooE+oo'ro,oooo 0 0oos+00 0.00000.000E+00 O:0000 0-:ooQE+00 0:0000
0*SUm of all waterindependent and dependeat pathways. . . . . . . . ,. .. .
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Suaunary: 116-N-3 DZ (Layer 2) Run 94 File:116-N-3DZLayer 2.RAD ' . - '

. 'aotalDose Contributions1DOSE(i,p,t) for Individual Radionuclides(i)andPathways (p)

Asmrem/yrandFYaction of Total Dose At-t= 4.700E+01years

0 Water Independent Pathways (Inhalationxcludes radon)

0 Ground Inhalation Radon -__-_ Plant Meat Milk So21

Radio- AAAAAA.^AAAAARA^A ^AI+AAAAAAAAAAAA.T.AAAAPAAAIiP.AA4AAAAAA AAARA.§AAA4UWAA a5nn a

Nuclideia,em{yr fract: mrem/yr fract.mrem/yr fract mrem/yr fract mrem/yr fr ct em/yr fract Vvrem/yrfract.
.__., ____._

.AA_.._-._. .._...._ ......... ..... ... __._ -.___.
aanna AAA.AAA

. . _
AAAAAAAAAAPAAAAA AAAAAAAAAAAAAAI^ AAAZiI^A AP.ALAAAFVA AAAAAA AAAAAAAAA AAAAAA PAAP.APAAA AAAAAA AAAAAAAAA AA.34

Am 2410.000E+000.0000 -0L000E+00 6 00000:000E+000:0U000.000E+00 0.0000 U.000£+000:0000 0.00DE+00 U.OOUO 0.000E+000.0000

Co-60 -0_000E+00 0.0000 0.000E+00 00000 0.000E+000L0000 0.000E+000..00000.000£+000.0000 0L000E+00 0.0000b:U0oE+000.0000

Cs 139 0_000E+00 0:0000 D.0005+00 0.000D0.000E+000-0000 9:000E+00 0.0000 0:000E+00 0.00000.000E+00 0.0000 O.U00E+000_0000

EU-1540 1000E+000:0000 0.000E+00 0.0000 DA0UE+00 0:0000 0-000E+000:0000 0 .0005+000.0000 0 .000E+00 0.0000 0.000E+000.0000

Eu-155 0 .OOOE+000.00000.000E+00 0.00000 .0008+090_0000 0 .000E+00 0.00000[000E+000..0000-0_000E+00 9.0000 0T0005+00
0.0000Ni-63

0 _000E+00 0.0000 0.000E+00 0:0000 0.000E+000.00000.000E+00 0.0000 0.000E+000.00000.000E+000.00000.000E+00 0.0000

Pu-239^ 0.000E+00.0.0000 0 .000S+00 0 00000.000E+00-0:0000 0.000E+00 0 .0000 -0000E+000.0000 0.000E+00 0.0000 0:000E+00 010000

Pu-2400.000E+00.0:00009.000E+00 U 00D0-0:000E+000.0000 0.000E+00-0.00009.000E+00 0:0000 0.000E+00 9.0000 0:000E+00 050000

Sr-900_000E+00 0:0000 0:0005+00 0 00000.000E+00.0..0000-0.000E+00 0.00000:000E+0P 0:0000 0.000E+00 9.0000 0.000E+00 0:0000

frrrflrrilrnllff fffflx1ffY1111Eifflff ffffffffr IrrlrriYiffffYYffffff Yffriffff iififP ffffiffff 11fff3fffffffrf ffffff

Total0:o00Erv00 0100000;000E+000,000001000E+000.0000 0:000E+00 0.00000:000E+00O+Op00 0;000E+00 0.0000 OC000E+00.0.0000

o
. . . . . . . .

. .

Total Dose ¢ontributionsTDOSEfi,p,t1 for Individual Radionuclides (i) and Pathways (p)

As mrem[yiandPraction ofTotal Dose At t =4=9005+01yeaYs

0 Water DependentPathways0

Water Fish Radon Plant MeatMilk A1IPahhwaysx

Radro
_..__-_- _____.._. __._ ......... ...... ._ . __._.._._._.. ._ _-

AAAAAAAAAAAAAAAA
- . ____.._.__

SA AAAAAAAAAAeAPAa?+A 3.PAA F^AAAAAAAAAAAAAA ASAAAPAAAIVLrP. AAAAAAAAnAAAAPAIti

NUcYide mrem/yr fract. mrem/yr fract mrem)yr fract.mrem/yr fracL mrem/yr fraCt mrem/yt f ct. mre /yr Eract.
______

_.._.__AP.nP.IPPAIt AA.9AA.9 AW+AA..._._AAAA AAAAAA
______

AAAAAAAAA
_______

AAAAI+A P.A
...._._

AAAA_.__AA_.A._nA AAAASA AFAAAAAP.A AAPAPAAAAAAAA...^LAAAAAAAA AAAAAA AAAAAP.A AAA0IiA

Am-241 0:000E+000.0000 0_000E+00 0 0000 0:000E+000.0000 0.000E+00 0.00000>000E+00 0:0000 0.000E+00 0.0000 0_000E+00
0.0000Co-60

0:000E+009.0000 0 L000E+00 0.0000-0.000E+00 0.0000 0 .000E+000.00000 .000E+000J0000 01000E+00 0.0000 0:000E+00 0.0000

CS-137 03000E+000.0000 0.00UE+00 0 0000 0:000E+00 00000 0e600E+000 .00600 .000E+000.0000 0.000E+00 0 0000 -0:000Ee00 0.0000

Eu-154 0_00E+000.0000 0:000E400 0.0000 -0.000E+00 010000 -0.000E+00 0.0000 0:0005+00 0.0000.0 .000E+00 0 0000 -0[000E+000:0000

Eu-155 0:000E+000a0000 0+000£+00 0.00000:000E+000:0000 0.0005+00 0C0000 0.000E+000_0000 0.000E+00 0 0000 0:000E+00 0.0000

Ni-63 0 _000E+00.0.0000 01000E+00 0.0000.'0 :004E+000 .0000 0.000E+00 000000.000E+00 0.00000:000E+00 0.0000 0:000E+00 0:0000

Pu-239 0 :000E+00 0.0000 0.0005+00 0 0000-01000E+000.00009.000E+00 0':.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 .000E+00 0.0000

Pu-200 0_000E+000.0000 0000E+00 0.0000 0.000E+00 0_0000 0 .000E+00 0:00000C000E+00 0.0000 0:000E+00 0.0000 -0{000E+00
0.0000Sr-90-0.000E+000.00000 .000E+00 0.0000 0 1000E+00 0.0000 .0.00037+00 0.0000 0 .000E+000C0000 0 .000E+00 0 D000 0:000E+00 0.0000

ifffYffffflffffffffffiifiiffiff ififfffffzrffifYiffil fff8111fY ffffffffrlrrrff fifiiY YfzEiff4f fFifff ifffffffflxfifi

xoealo.oooE+ooo.oooo b.oooE+oo o.ooooo.oooE+oo o.ooooo:ooos+oo 0:0090o.ooos+00 o'aoooo.ooos+oo o.oooo o.oooE+oo o.oooo

O+SUm ofa11 water independent and dependent pathways.
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Summmary : 116-N-3 DZ (Layer 2) Run #4

0

0 Ground

RadrtO '^AAAAAAAAAAAAAAFfP

N clidemrem/yr fract.

AAAAAP.A AAAAAAAAAAAAAAA

Am-241-0.000E+00 0.0000

Co-6o .0..000E+00 0.0000

Cs-137 0..000E+00 0.0000
Eu-154 0.000E+00 0.0000

Eu-155 0.000E+00.0.0000

Ni-63 0.000E+00 0.0000

Pu-2390:000E+000.0000

Pu-240 0.000E+00 D.000o
Sr-90 .-. 0 000E+00 0.0000

ffffffffififffffffifff
Total 0:000E+00 0.0000

0

11/26/2002 13i35Page 22

Fi1e: 116-N-3 DZ Layer 2.RAD

To(al Dose Contributions TnOSE(i,p,t)for individuaiEadionuclides (i) and Pathways (p)
As mrem/yr and Pr3ctiono€Total Dose At t

iiater Independent Pathways ( Inhalation
Inhalation Radoh

PlantAAAAAAAAP.AP.ATU^P.AP.AA.AAP.^
mrem/yr fracL mrem/yrfract_ mrem/yr fYact.
..----- - .,._...
AAAAAAAAA AAAA*A AAAAAAAI+A IiAAAAA AAAAAAAAAAAAAAP.
0.:000E+00 0-0000 0.000E+00 0.0000 0:000E+00 0:0000
0.000E+000.0000. 0.0005+00 0:00000:000E+00 0:0000
0:000E+000.0000 0:000E+00 0.0000 0_000E+000:0000
0.000E+00 0.0000 , 0.000E+000.0000 0:000E+00 0,0000
0.000E+00 0.0000-0.000E+00.0c00000.000E+00 -0:0000
0..000E+00 0e0000 0:000E+000.00004.000E+00 0.0000
0:000E+00.0.0000 0.000E+00 0.0000 0.060E+00 0.0000
0.000E+000:0000 0 000E+00-0:0000 .0.00.0E+00 0.0000
O.OODE+OOO.OOOOO:OOpE+000.0000 0=O00E+00D.0000
fffffffff fYffffff£ffffff fffff4 fffffffff ffffff
O.OOOE+OOO.p000O.OOOE+DOO.OOD00>O00E+00 O.OOOD

= 1.390E+0.2 years

]Ccludesradon)

Meat

.PAAAAAAAPAAP.IPAC

mrem/yr fract.

AAPI+AAfiNtAAAP.A9

0:000E+000.0000

0:000E+000:0000

0:000E+00.0.0000

0:000E+009.0000

0_00.0E+00.0.0000

0.0QOE+00 0.0000

0 000a+0o.o..0000
0:000E+00 0.0000

0.000E+00 0J0000

ffffifixl lssfff
0.000E+00 0.0000

Milk SoYl
AAAAAAAAAAAAAAAARAAAAAAAAAAAAi+AA

mrem/yr fract. mrem/yr-:fract.
AAHAAAAAAAAAAAA AAAASAApp pppppp
0-000E+00 0..00000.000E+00 0:0000
0.000E+000.0000. 0:000E+00 0.0000
0:000E+00 0.0000 0.0006+00 010000
0.000E+00 0:0000 0:000E+00 0.0000
0.000E+000.0000 0.000E+000.0000
0..000E+00 0:0000 0.000E+00 0.0000

0.000E+00 0.0000 0:000E+000:0000
0.000E+00 0.0000 0.000E+00.0:0000
0.000E+00 .0.0000. 0:000E+00 0:0000
ffifrfi3fifflzl IifflxlfffYffll
0:000E+000.00000:000E+000:0000

Total DoseContributions 1DOSE(i,p,t)forIndividual Radionuclides(i) and Pathways (p)
Asmrem/yr and Fraction ofTotal Dose At t= 1.390E+02 years

0 . water Dependent Pathways
0 Water Fish Radon Plant Meat Milk........ ^^.... .... ....Radm . AAAAPAAAAAAftAAAA AAAAAAAAAAAP.NN'n_T AppAAAAAAAAAApAA. AAAApAApA;.AApppA1 pppppppppppppppp p^np"^-"§pppAp,pp,p
Nuclidemrem(yr fract. mrem/yr fract, mrem/yr fraeL mrem/yr fract. mrem/yr fract rem/yrfract.
AAAAAAA A5AAAAAAA P.A.LAAA AAAAAAAFfIi AAAAAA AAAAAA.qAAAP:AApp ppppnpppp ppAppp ppp,Appppp pppp,pA AAAAAAAA.4 AAAA'It4
Am-241 0.000E+00 0.0000 0.000E+00 0.0000.0 000E+000:0000 .0.000E+00 0:0000 0.000E+000.0000 .0.000E+000:0000
Co-60 0.0006+00 0.0000 0.000E+00 0.0000 D 0006+000:0000 0.000E+00 0.0000 0.000E+00 0.0000 .0:000E+00 0:0000
Cs-137 0_000E+00 0.0000 0.000E+00 0.0000 9.000E+00.0.0000 0.000E+000..0000 p U00E+00 0:0000 0-.000E+000.0000
Ru-154 0.000E+00 0.0000 0.000E+00 0:0000 0 000E+00 0.0000 0.000E+000.0000-0.000E+00 0:0000 0.000E+00 0.0000
EU-155 0.000E+00 0.0000 .0.000E+00 -0.0000 -0 000E+000,.0000 0.000E+00 0:0000 p 000E+000.0000. 0.000E+00 0.0000
Ni-63 0 000E+00.0.0000 0.000E+00 0..0000 .0:000E+00 0.0000.0.000E+00 0.0000 0.000E+00.0.0000 0:000E+00 0.0000
Pu-239 -0.000E+000.0000 0.000E+00 0.0000 0.000E+00 0)0000 0.000E+00 0.0000:.'0.000E+00 0.0000 0.000E+00 0..0000.
Pu-240 0.000E+00 0.00000.000E+00 0.0000 0 000E+000.0000 0.0008+00 0.0000 0:000E+00 0.0000 0.000E+00 0 . 0000
Sr-9D 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000 -0:000E+00.0:0000 0t000E+00 0.0000 0.000E+000.0000

0*SUm of all water independent and dependent pathways. . . . .. . .

A11 Pathways*

fffffif fffffffffffiiff "rfff4ffff fffiff fffffFfff fiFFff: Yfffffflf fff4iiffffffffff3fif£f£fffffff ffifff
Total O.oooE+000.0000O.qooE+0o O.o0p00 OoOE+oo0.0000O.OOOE+oo 0.0000 p_ODOE+oo 0.0000 O.oooE+oo 0.0000

PT+AAAAAAP.AAAAP.P.

mrem/yr £ract.

0.000E+00 0.0000
0_000E+D0 0.0000

0:000E+00 010000

0.000E+0D 0.0000
0.000E<06.0.0000

.01000E+00 0.0000

0.000E+00 0.0000

0.0U0E+000..0000

0.0D0E+00 0.0000

ffffffxff Effiff
0.o0pE+OD 0.0000

i 1
\^7

F^^
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Sumnazy : 116-9-3 DZ (Layer 2) Run #4 File: 115-N-3 DZLayer 2.FAD

TotalDoseContributionsTDOSE{i;p,t)forIndividualRadionuclides (i) and Pathways (p)

.. . As mrem/yr and Fraction of Total Dose At t = 3.DOOE+02years

0 Water Independent Pathways (Inhalation excludes radon)

0 C;ouUd Inha2atasn RadGn Plant Meat MvO.k Sovl.

Radio- A__..AAAAAPA ^AAanaa-...^.-^.Aanraanr+
-._.._.. .._

RAAPAAAAAAAAAAAA
P_....-^^.^_ . _.__...ORPAAAAAA....._AA.°.AI+

.-..
L..AAAAUUAPn.°?uk

........_
^a ___. ......___

^^

xuclide mrem/yr£ract. mrem/yrEracL mrem/yi fract mPem/yr Eract mYem/y f acK mrem/yr- £ act mrem/yr Eract
-_- . ._._._ .... ...... ....... ...... _._ .... .._.. a.- ...._ .__... . ... . ... .

F^IiAIinP1iFv9P.I^P:P.AFiel 0_5AAHA I^AAAAAIiAT AAAAAA AAAP.AA9F^ AAAAI+P. ^a^a PAPAA.A P.AAAAAAnI^ SAPIV4^.^ PAP.AdNPAA APTCAAA AP.PARt^I^AAAP.tulAA

Am-241 0.000E+00 00000 0J000E+00 0 :0000 0.0008+000.0000 0L000E+00 0.00009.000E+000 .0000 0:000E+00 0 0000 0A00E+00 0.0000

Co60 0.000E+00 0.0000 0:000E+00 O 0000 0 :0008+00.0:0000' 0 .0008+00 0:0000.0.0005t000.0000 0>0003+00 0 0000 0 .000E+00 0.0000

Cs-137 0.000E+00 0.0000 0:000E+00 00000 0:000E+00 0C0000 0.000E+00 0.00000 _000E+00 0.0000 0:000E+00 0.0000 0:0.00E+000.0000

Eu-154 0.000E+00 0:0000 0.000E+00 0.0000 0t000E+000.0000 0:000E+00 0.0000 0.000E+00 0..0000 9.000E+000 0.0000.000E+000.0000Eu-.155

0 .0 00E+00 0:0000 0:000E+00 0:00000.060E+00 0:0000 0.000E+00 0:00000 .000E+00 0:0000 0.000E+00 0.0000 0.000E+000:0000

Ni=630.000E+00 0.0000 0.600E+00 0.00009:900E+00 0+0000 0:000E+00 0.0000 0.000E+00 0.0000 0.000E4-.00 0 0000 0.000E+00 0.0000

Fu 230 0.000E+000.00000:000E+00 0.0000 -0.000E+00 0-0000 -0.000E+00 0.00000.000E+000.0000-0.000E+00 0.0000 0.000E+00 0+0000

00-240 0:000E+00 0.00000.000E+00 0 0000 -0:000E+00 0:0000 0 :000E+00 0.00000:000E+00.0.00000 :000E+00 0 000 0:000E+00 0:0000

Sr-90 0.000E+000.0009 O.DOOEi00 0:0000 O.O00E+00 0.0000 O:O00E+00 0.00000.000E+00 0:0000 O.OOOE+OOO 0000 O.O00E+00
0.0000fftffff

f%fI£fiiffiffff fSifffiYf Pfif"if44fz1i4i4 ffi4fifff£fffff ffffffffilxYf3fiiziff fffifi£ii ifiiff fifffffff tfFfif

Total o.oooE+oo 01006D0:0008+00 0.0000 0:AOOE+00 0.0000 0.0095+00O.OD000_O00E+000:0009 0..000E+00 0.0000 0.000E+00 0.0000
. .. . , .. . . .. . . . . .

0
Total Dose Contributions 1DOSE(i,p,t) for Individual Radionuclides (i)and Pathways (p)

As mrem/yr and Fraction of Total Dose At t= 3.000E+02 years

0 . Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AA
-_.............._....

^AAAA A AAAAAAAAAAAOaON^ N^._. ^-^.^_^
.. .... ... ......... ......... ......... .........

AAAAanen^HANw AAAAAAAAAAAAAAAA P?^0?

Nuclide mrem/Xr Eract. mrem/yr £raci. mrem/yr f act /yr fract. miem/yr £e mrem/yr fract __e /yr f acE
___.. ......____ ... ....... ...... ___.. __^. .__ __.. _.__._ <.._.... .__ __. _._...

AAAAAAA AAAPAAAN+ AAAAA.A AAAAAAAN+l1AAAAA AAAAAAAAA AAAAAF+ A^AAA A.3AN+n AAAAAAPAIi A?^AAA0 AAOAAAAAP AAAAAA AA0AAAR0l^ AAAAAA

Am-241 0 .000E+000.0000 0.000E+00 0_0000 0:000E+00 0.0000 0 00UE+00 0.0000 010008+00 0:0000 0.000E+00 O 0000 0000E+00
0.0000Co-60

0:006E+00 .0:0000 0:006E+00 0.00000:000E.+00 4.0000 0 .000E+00 0.0000 0_000E+00 0:000 0:000E+00 0:0000 0_000E+0.00.0000

Cs-137 .0=000E+00 0_00000.000E+00 0.0000 0:000E+000:00000 .009E+000.00000.000E'+00 0:0000 0.000E+00 0 0000 0_-0005+00 00000

Ru-154 0:000E+00 0.0000 0.000E+00 0a00000.000E+00010000 0.0008+000L0000 0..0008n000:.0000. 0.000E+00 00000 0:0008+00 050000.

Eu-155 0:000E+00.0.0000 0.000E+00 0.0000 0.000E+000.0000 0000E+00 000000.000E+00 0.00000.000E+00 0.0000 0:000E+00 050000

Ni-63 .0.000E+00.0.0000 0 0000 0:000E+00 0:0000 0.00E^00 0100006.000E+000.0000 0.000E+00 0:0000 0:000E+00 D.0000

Pu-239 0:000E+000.00000.000E+000:0000 01000E+00 0.0000 0ti000E+00.0.0000 0:000E+00 0:0000 0:000E+00 0.0000.0.:000E+00 .0.0000

Pu-240 0:000E+00 0.0000 0_000E+00 0.0000 0:000E+00 0.00000.006E+00 0.00000.000E+0.00000 0:000E+00 0 0000 -0.000E+00
0:0000Sz-90

00608+00 0.0000. OAOOE+00 00000 O.O00E+00 0.0000 0:000£+00 0.0000 O.000E+00 0.0000 O.OOOE+DO 0.0000 O:O00E+000.0000

3isizil ixffi^4ff^fffiff fif4Yiffff4f£ffif1x111x1 xilizf ffifffEff flfiff z11111111 xaixlffffffffif i4iiiii4EilifiPiiifiFTota1
OCOO0E+00 0:0000 o_OOOS+00 Q..9000 O.O00E+000.0000 0000E+00 o.D00o 0:0009+00 0.0000 0 000E+000 .000v 0 .OOOE+00 0:0000

0*Sum of all water independent and dependent pathways.
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Sunvnary : 116-N-3 D2 ( Layer 2)RUn #4 File: 116 -N-3DZLayer 2.RAD . - . .. ^

TotalTioseContribut ions TDOSE (i;p,t) forIndivndual Radionuclides ( i) and Pathways (p).
As mrem/yr and Fraction of Total Dose At t- =1,000E+0 3years

0 Water Independent Pat hways(Inhalationexcludes radon)
0 Gr nd

. ........
inhalat

..... . ion Raddn Plant^ Mea t Milk Soi I
Radio- .. AAAAAAAAaAAAAAAA PA

..
AAAAAAA A

._
AAAAiW AAAppppAAAAAAApA

._._..-..
-.ApppppppppAApnpj ppppppppp ppppAp

-_._.:..ppppppppp
_.-.

pppgpp q ^AAAAAAAAItiiilA
Nuclude
AAAAAAA

m m/yr
..___

AAAAAAAA0

fracL
AAIiAAA

mrem/yr
-_-.__-
AAAAAAA0A

£ract.
__._..

AAAAAA

mrem/yr
IVAAAPAAA

fra t
AAAAAA

mram/yr f act.
AAHAI ^AAA AO AAFi

- mrem/yr
AAA A APA

tract -
AAA

mrem/yr
.._.__

AA^

,

fract

A AP P

- m em/yr f act.

Am-241 0.000E+00 0.0000 -0.000E+00 0.0000

.

0.000E+00 .0.0000

U A

0.OOdE+00 0.0000

A A

0.000E+00

A AA

0-0000

A AAAAA

0.000E+00

A .A

0.0000.

PAAAA£itlp4

0.000E+00

AAAAAA

0.0000
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 .0.000E+00 -0.0000 0.000E+00 0.0000 0 000E+00 0.0000. 0:00#E+00 0,0000 0.000E+00 010000
Cs-139 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0i0000 9.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+00 .0.0000 9}000E+00 0.0000
Eu-155 0.000E+00 0.0000 0.:000E+00 0.0000 0:000E+00 0.0000 01000E+00 0.0000 0.000E+00 0.0000 0..000E+00 0.0000 0.000E+00 0.0000
Ni-63 0..000E+00 0.0000 0.000E+00 0.0000 . 0.000E+00 0.0000 0..000E+00 0.0000 0.0006+00 0.0000 -0:000E+00 ,0.0000 0.000E+00 0.0000
Pu-239 . 0.000E+00 0.0000 0.000E+00 0.0000. -0.000e+00 -0.0000 . 0_000E+00 0.0000 0 O00E+00 -0..0000 0_000E+00 0.0000 0.0002+00 0.0000
Pu-240 0.000E+00 0.0000. 0.000E+00 -0:0000 0..000E+00 010000 0.:000E+00 0.0000 0.000E+00 0.0000 0<000E+00 0:0000 0.0003+00 0.0000
Sr-90 0000E+00 0 0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0,0000 -0.O00E+00 0.0000 O.O00E+00 0.0000 -0.O00E+00 0.0000
ffffi££ i£i£££xxl T$Yff4 i£Y££££if i£f£iY :fffffPYff £iiffi i111xL+f£ f£f3ff fff£f££££ iiiii£ fffff£+£i i3ifff ££IxlfffF fiii3i
Total o:oooe+oo 0.0000 o.oooE+oo o.oooo o.oooE+oo o:oooo .. o.ooo£+oo 0.0000 o:oooa+oo o.oooo o.oooa+oo o,oooa o<oooE+oo o:oooo0

TotalDose ContributionsTDOSE (i,p,t) for Individual Radionuclides (i)and Pathways, (p) . .
As mrem/yrand FraCtion of Total DoseAt t = 1.000E+03years

0 Waper' Dependent Pathways
0 Water - Fish

A

Radon

A

Pla t Meat Milk All Pathways•
Radio- AAAAAAAAAAAP.hAAA . AAAAAAAAAAnAAAFi AAAAAAHAAAAAAAA AAAAAAAnAItikAAPAA AAAAA:AAAAA$AAAA .AA^ ..

_- - ._b-.-_

Nuclide rem/yr

^

fract em/yr fract mnem/^y fract mrem[y f act mr /yr

-.

.

fract=. mrem/yr fract. mrem/yn fract.
AAAAAAIa AAHAAilFiAA AAAAAA AAAAAAAAA ARAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAP-A _AAAAPP,AAA IiAPSAA AAAPAAAN^

._---_
AAAAAR APAALP.PA.4 AAAAA'A

Am-241 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 -0.0000 0.000E+00 0.0000 -0.000E+00 0.0000 . 0.000E+00 0-0000
Co-60 0.000E+00 0.0000 0.000E+00 0 0000 9.000E+00 0.0000 0.000E+00 0.0000 0.00033+00 .0.0000 0_000E+00 0.0000 0.000E+00 0.0000
C5-137 0:000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0000 0:000E+00 0.0000 0.0003+00 0:0000
Eu-154 0.000E+00 0.0000 0:000E+00 0.0000 -0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0r0000 0..000E+00 0.0000 0:000E+00 0.0000
Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 -0 000$+00 0.0000 . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 -0.0000
N1-63 0.000E+00 0-0000 -0:000E+00 0.0000 b 000E+00 0.0000 . 0_000E+00 0:0000 0.000E+00 0.0000 0..000E+00 0.0000 -0.000E+00 0.0000
Pu-239 0 000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0..000E+00 0A000 0.000E+00 0.0000 9.000E+00 0.0000 -0.000E+00 0.0000
Pu-240 0:000E+00 0.0000 -0.000E+00 0.0000 9.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0_000E+00 0,0000
Sr-90 0 p00E 00 0 . 0000 0.000E+00 0;0000 0.000E+00. 0.0000 -0.000E+00 0.0000 0.0003+00 0.0000, 9.000E+00 0.0000 0.000E+00 0.0000
Tffifff £ix£i£££f £iii3f Yffffff4f i£££i£ E£f£iifEf f3fff£ zif£££+ff fff££4 ££££i£+ff ffffff Yf£fi£+fi iYiff4 ££iiifff£ £ f3iif
Total O.O00E+00 0.0000 0.000E+00 O.OOOOr 0.000E+00 0.0000 O.O00E+00 O.OOOO A:OOOE+00 0.0000 O;O00E+00 0.0000 . 0.000E+00 0..0000
o*SUm of all water independent and dependent pathways. . .. , . . - . , .. , . .
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Sumnary : 116-N-3 DZ ( Layer 2) Run #4 File: 116-N-3 DZ Layer 2.RAD

(! \. . . . .
Dose/Source Ratios Suwned OeerA1T Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

-0ParentProduct 8ranch DSR(j,t) ( mrem/yr)/(pCi/g)

O (3) F Eio t 0 000E 00 1 0p0E 00 3 009E+00 9 600E+00 1 600E 014.200E 01 4 Z00£ 01 1 390E 02 3 000E 023 0008+03.
an__

na
_.___

^p^^

__.__

^A A^^^ ^

___ _._

^^

_.^..__^__._.^__

^^^

aa^ ^__

^
ma^

Am-241Am-241 1.0008+00 O:O00E+000:000E+00 O.ODOE+-00 D.OOOE+00 0.0008+00O.OODE+00 O:O00E+000:000E+00 O.O00E+00 0.000£+UO

Am-241 Np-239 1 :000E+00 0.000E+00 0:000E+00 0 0D0E+00 0.000E+00 0L000E+00 0.000E+00 0.000E+00 0.000E+00 0 000E+000.000E+00

Am 241.II-233 1:000E+00 0.000E+00 0.000E+00 0L000E+000.000Ek00 0.000E+00 0.000E+00 0:000E+000.000E+00 0_0005+00 0_000E+00

Am-241TTt-229 1.0005+00 0.000E+00 9:0008+00 0.000E+00 0.0008+90 0 :000E+00 0.0005+00 01000E+00 0/000E+00 0 000E+D0 -0L000E+00

Am-241 aDSR(j) 0.000E+00 0 000E+000.000E+00 0.0005+00 0.000E+000:000E+00 0.000E+00 0 000E+00 0.000E+00.0.000E+00

OCO-60CO-60 5.000E+00 0 :000E+00 0.000E+000.000E+00 0.000E+000.000E+00..000E+00 01000E+000:000E+00 0 000E+000.000E+00

OCS 139 C5-135 1.000E+00. 0 .000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+000 .0005+000.000E+00 0.000E+00 0.000E+00
0.008E+00DEU-154Eu-154

1.000E+00 0.000E+00 0.000E+00 0 000E+00 O.ODOE+00 0c000E+00-0.0005+00 0.0008+00 0L000E+00 0 090E+00U
0005+00OEu-155

Eu-155 1:000E+00 0.000E+D00:000E+00 0_0005+00 0 .000E+00 0:000E+000:000E+00 0:0008+00 0.000E+00 0 OODE+00 0.0008+00081
-63 Ni-63 1 .000E+00 0 :000E+00 0_000E+00 0_000E+000.000E+00 0.000E+000.000E+00 0.000E+00 0 .000E+00 0 0D0E+000 000E+00

080-239 Pu-239 1:000E+00 0.000E+00 0.000E+000.000E+00 0.000E+00 0.000E+00 0:000E+00 0.000E+000.000E+00 0 000E+000 000E+00

PA4-239 11-235 1.000E+00 0.000E+00 0.000E+00 0:000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 9.000E+00

Pu-239 Pa-231 1.000E+00 0:000E+000.0005+000.000E+00 0.000E+00 0:000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+000_000E+00

Pu-239 Ac227 1.090E+00 0.000E+00 0.000E+00 0..0008+00 0 .000E+00 0.0008+000.000£+000.000E+00 -0_000E+00 0 000E+000.000E+00

Pu-239 aDSR(j) 0 .000E+00 0:0008+00 0.0008+00 0.000E+000.000E+00 0.000E+000.000E+00 0 000E+00 0.000E+00 0 000E+00

080-240Pu-240 1.000E+00 0.000E+00 0.0008+000:0008+00 0_006E+00 0.000E+000.000E+00 0-000E+000.000E+00 0.000E+000.0008+00

Pu-240 11-236 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0:000E+00 0.0008+000.000E+00 0.0006+00 0.000E+00 0 000E+00

Pu-240 Th-232 1.000E+00 0 .000E+000.000E+00 0 .0005+00-:0:000E+00 0.000E+000:000E+000.000E+000.000E+00 0.000E+000 0002+00.

80-240 Ra-228 1.000E+00 0.000E+00 0_000E+00 0 ODOE+00 0 .0008+000.0008+000.000E+00 0:000E+00 0:0008+00 0 00UE+000
000E+0080-240

Th-228 1.000E+000.000E+00 0 :00E+00 0 000E+ODtr0.000E+000.000E+000.000E+00 0:000E+00 0.0008+00 0 000E+OD0.000E+00

Pu-240 SDSR(j) 0 .000E+00 0.000E+00 0.000E+00 0 .020E+000:000E+00 0.000E+000.000E+00 -0.000E+00 0 .000E+000 000E+00

OSr-90Sr-90 1.000E+00. 0.000E+00 0.00E+00 0.000E+000.0008+000.000E+000_000E+00 -0.000E+000.000E+00 0.000E+00 0:000E+00

xlxllff ffffffl Sifirlxii ifffYfYfi fifffffif ffffffffiffffffill Sllilxzzl 1rrx111Pf Yffffffff fiffifif3ff4ffYfffffff£ffff*Eranch
Fnaction is the cumulative factor for.the j't principal radionuclide daughteve CIIMBRF(j) DR£(1)+BRF(2)* .:8RP(j)_The

DSR includescontributionsfrom a iated (half-life 6 0:5 yr) daugbteTS:

C-U7^

^^ . .
. . .

. . .^i . . . . . ^ . .
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Summary a 116-N-3 DZ (Layer 2) Run F4 File: 116 N 3 DZ Layer 2 RAD . .

Single Radionuclide Soil Guidelines G(i,t)

.

in pCi/g

. , .

Basic Radaation Dose Limit 4.L00E+00 mrem/yr

ONuclide

AAAAAAA

t= 0.0008+00

PUAAAAN+
...._

I 000E+00
.....-
AAAAAA •--AZ R

3.0OOE+DO

AAAAAAAM

2.600E+00

AAAPAAnAA

1 6U0E+01 9 20UE+II1

A ^^^^^^•^.PI+AAAAAA AMA AA A

4,700E+01

AAAAAAAR}+

1.330E+02. 3.000E+02 i.U00E+03
AAA
.....-

AP
.. ^^•^^^..AA AAA

.
AAAAAt

Am-241 *3.430E+12

i

*3 430E+12 *3.4308+12 *3.430E+12

A A

*3.430E+12 *3.430E+12 *3.430E+12

A P. ^ AIiAAAAAAA
.*3.430E+12 *3.430E+12 *3.430E+12

Co-60 *1.1318+15 *1.131E+15 '+1.131E+15 *1.131E+15 *1.131E+15 *1:131E+15 *1.131E+15 *1.131E+15 *1.1318+15 *1:131E+15
Cs-139 *5.9018+13 *8.961E+13 *8.7018+13 *8.701E+13 *8.401E+13 *8 801E+13 •8.7,01E+13 *8.901E+13 *8.701E+13 *8.901Ea.13
Eu-154 *2.639E+14 *2.639E+14 . *2:639E+14 . *2.639E+14 *2.639E+14 *2.639E+14 .*2.6398+14 *2.639E+14 *2.639E+14*2.639E+14:.
Eu-155 *4.651E+14 *4.651E+14 *4.551E+14 •4.653E+14 *4.653Ex14 *4.6518+14 *4.653E+14 .*4.651E+14 *4.651E+14*4.651E+14.
Ni-63 *5.9168+13 ."5:916E+13 *5-916E+13 *5.916E+13 *5.916E+13 *5.916E+13 •5.916E+13 *5:916E+13 *5.916E+13 *5.916E+13 -
Pu-239 *6.2128+10 *6 212E21U *6.212E+16 *6.2128+10 *6.212Et10 *5.212E+10 k6212E+10 *6.2123.+E0 *6.212E+10 *6.212E+10
Pu-240 *2.2]]E+11 *2.279E+11 *2.247E+11 *2.2708+11 *2.207E+11 *2.247E+11 *2 259E+11 •2.277E+11 *2.275£+11 t2.2]]8+11
Sr-90 *1.3658+14 *1,365E+14 *1.365E+14 *1.3658+14 *1(365E+14 *1.3658+14 *1.365E+14 .*1.365E+14*1.365£+14 *1.365R+14
ffiffff ffffiffif ffffffiif f3fffffff fffffffff ffffFfrl2 ifffffrlr lfrrrrlfi fffffiiif ffffrllff3ffffffff
*At specific activity. limit . .. . . .. .. . .^ . .. . .

0 .
Summed Dose/SOurce Rati os DSR(i,t) in (mrem/yr)/(pCi/g) -
and SinyleRadionuclide Soi1 Guidel ines G(i,t) inpCi(g .. . . .

. at tmin = time ofminimum single radionuclide soi lguideline .
and at tmax =Lime of maximum total dose= U.000E+00 years . .. . .

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(1,tmax)G(i,tmax) _

(i)

AP AAAI+A

(PCi[9).
AAAAAAIUIR AAA

(years).
AAAAHPAPA4AAA

..

AAAP AP AP P

. (PCi/g)...
AAAPAAZP A

...(PCi/9)
AP 4PLP 9A4 AP eInAAAnl

.
.

. . . .

....

Am-241 4 380E+03 0.000E+00

. . . .

01000E+00

.

*3.430E+12

_ _ . . l

0.000E+00*3.430E+12

..

. . .

Co-60 4.810E-01 0.000E+00 0.000E+00 *1.131E+15 -0.060E+00 *1.131E+15.

Cs-137 2.110E-01 0.000E+00 D.000E+00 *8.701E+13 0.000E+00*8.901E+13

Eu-154 3.020E-01. 0.000E+00 0.000E+00 *2.639E+14 0:000E+00*2.639E+34

Eu-155 2.330E-01 0.600E+00 0:000E+00 ^4.6518+14 0.000E+00 *4.651E+14 .
Ni-63 6.260E+01 0.000E+00 0 A00E+00 *5.916E+13 -0.000E+00 *5.916E+13 . . . .

Pu-239 6.0008-03 0.000E+00 0:0008+00 *6.212E+10 0.000E+00 *6.2128+10

Pu-240 1.4408-03 0.000E+00 0.000E+00 *2.2758+11 0.000E+00 *2.2718+11

Sr-90 1:1708+02 0.000E+00 0.000£+00 *1.365E+14 0:000E+00 *1.365E+14

fffffff fffffffff fffffffffffiffff Sfffffiff fffffffff fffffffff fifffffff
*At specific activity limit .

.. .. . ^ . . .
. .. ! . . 9
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S^ry : 116'N-3 DZ ( Layer 2) Run 44 Fi1e: 116-N-3 DZ Layer 2(RAD - .

/, . IndividualNuclide nose^dOVerA1T Pathways
Parent Nuclideand8ranch Fraction Indicated

ONdclide parent HRF(i)DOSE(j,t), mrem/yr
(j) O t0-000E 00 1 000E 00 3 0006+00 9 600E+D01 6Q0£+U1 4 200E 014500& 01 1:370E+02 3.000£+02 1.000E+03

AAAAAPv4 AISAAAA AAAAAAA'kA AAAAAINW RAAA)1uu AAAAAAAAA A^AAAAAAEAA XAAA^ AAAAe^nPA9'AAAAAAAAA P A4AAAAAAA
IUn-241Am 241 1.000E+00 0.000E+000.000E+00 0.000E+00 0.000E+000 000E+00 0..0008+00 0.000E+000:000E+00 0.0006+000.000E+00.

033p-237 Am 241 1<000E+00 0.000E+00 0.000E+000.000E+00 0 .000E+000 000E+00 0000E+000.000E+00-0.000E+00 0.000E+000000E+00.
OU-233 3m-2411:000E+000.000E+00 0.000E+00 0.000E+00 0 000E+000.0008+000_000E+000.000E+000.000E+000.000E+000.000E+000Th-229

Am-241 1.000E+00 -0.000E+000.000E+00 0.000E+00 0.0003+000.0003+000-000E+00 0.000E+00..0.000E+000.000E+009_000E+00
000-60Co-60 1.000E+00 0 .000E+000 .000E+00-0.000E+00 0 000E+000.000E+00 0:000E+000.000E+00 -0.000E+00 0.0003+000.000E+00
000-137 CS-137 1..000E+00 0:000E+000.000E+00 0.000E+000.000E+00 0.0003+00 0.000E+00 0_000E+00 0 :000E+00 0.0002+000:000E+00
OEU-154S¢ 154 1.000E+00 0,0002+00.0.000E+000.000E+00 0000E+00 0.000E+000.000E+00 0.000E+00-0.000E+00 010006+000 .0005+00
OEa-155E& 155 1:000E+00 0:000E+00 0.000E+00 0.000E+00 0_000E+00 0.000E+00 0.000E+000 .000E+00 0.0008+00 0.0008+00 0.0006+00
ONi-63 Ni 63 1.000E+000.000E+000.000E+00 0.000E+00 0 000E+000.000E+000.000£+000.000E+000.0U0E+00 0.000E+000:0003+00
OPu-239 Pu 239 1.000E+000:000E+00 0.006E+000.000E+000.000E+000.0002+000 .000E+00 0.000E+00-0:000E+00 0:000E+000.0003+00
011-235 PU-239 1.000E+000:000E+000.000E+000.000E+00 0.000E+000L000E+00 0.000E+00 0.000E+000.000E+000:000E+000.000E+00
OPa-231Pu-239^1:000E+00 0.000E+00 0 .0002+00 0.000E+00 0 U0VE+00 0.000E+00 0:000E+00 0..000E+00 0 .000E+000.000E+000.000E+00.
QAC-227PV 2391.000E+000.000Ea00 0-000ES000.0003+00 0.000E+000.000E+000.000E+00 0:000E+000.000E+00 0 000E+000_0D0E+00
OPu-240 PU 2401.000E+00 0.0005+00 0.0002+00 0..000E+000.000E+00.0.000E+00.0.000E+00 -0:0003+000 .000E+00 0 .000E+000.000E+00
00-236 Pu 2401.000£+00 0.0002+000.000E+000.000E+00 0.000E+000 000E+000.:000E+000i000E+000.0005+00 0.000E+009:000E+00
OTh-232R¢ 2402.000E+00 0.000E+000.000E+000_000E+000 .000E+00 0 000E+000:000E+00 0,0008+00 0.0005+00 -0.0006+009.000E+00
ORa-220 Pu-240 4:0D03+00 0.000E+00.0:000E+000.000E+00 0.000E+000.000E+00 0.000E+000.000E+00 0_000E+QO0.000E+000:000£+00
OTh-228 PU-240 1.000E+00 0.0UOE+00D.000E+000.000E+00 0.00cE+00-0.000Ea000 AOCE+00 0.000E+U00.000E+00 0_000E+000:000E+00
OSr-9D Sr 90 1.000E+00 0.000£+000-o0UE+00 0.000E+00 0.000E+00 0 000E+00 0.000E+00 0.000E+000.000E+000.000E+00 0 000E+00
frffflflxxxxxf fffffYfff- fffffliffffifYfffi fifflllff z1,Illixf £Yfiffifl x1lliffff fffff8ffffffPffffl lfffiiffiff£ffff33
BRF(i) is the brassch fraction of the parent nuclide. . . . . .. . .. .

C-89



CVP-2062-00002
Rev. O

IRESRAD, version 6.1 Ta L imit = 0.5 year 11/26/2002 13:35 Page 28 .. . .. . .
SummaTy : 116-N -3 DZ (Layer 2) Run 44 File: 116 N 3 DZ Layer 2.RAD . . ^.

lndrvidual Nuclide Soil Concentration.
Parent Nuclide and EranchFraction Indicated

ONuclide Parent ERn(i) S(j,t), pci/g
(j) ._

AAAAAAA
' Q).

P.APSAP.A
t --

AAP 4AAuA

0:0008 60

AkpAAAAA 4

1 ti00E 00

AAAAPAAAA

3 000£ 00 7

AAAAAAAAA A

U00E+90

APbAP.AAR

1.600E+01

PA PA b Alul

4.20bE+0].

AAAAAAAu

4 2qbE+01

AAAn N A

1.370E102

P SPPAA

3.000E+62

4A A

1 O00E+03

A
Am-241 Am 241

:

1:ODOE+00

.

4.3808+03 4.393E+03

.

4 359E+03 4 .326E+03

A . .

4.2608+03 4.090E+03

AA i

4.059E+03

. AAn

3.5038+03

: qAAAu

.2_6858+03

AAP .AAAU

.8.572E+02
0919-239, 3m 241 1,000E+00 0.000E+00 1.418E 03 4.2468r03 1 .0]1E-02 .2.240E-02 5.7568-02 6.415E-02 1.7398-01 3.354E-01 6-9018-01
003-233 . Am-241. 1:000E+00 - 0.000E+00 .3.100E 09 2789E-08 1 984E-0Y- 5.3398-06 6-6666-06 5.396E-05. 2.354E-04. 1.834E-03
OTh-229 Am-241 1.000E+00 0.000E+00 9.960E-14 2.633E-12 4 2?1E-11 3.990E.-10. ].095E 09 9.9208-09 2.358E-09. 2>302E-06 61393E-05
OCO-60 Co-60 1:000E+00 9.810E-01 6.845E-01 5.2628-01 2 .8928-01 9,509E-02 3.105E-03 1.608E-03 1.153E 08 5:562E-18 0.0008+00
808-137 Cs 13] 1:000E+00 . 2.110E 01 2.062E-01 1.968£-02 1 9698-01 1.455E-01 7.9598-02. 9.089E-02 .8.792E-03 1.994E-04 1.748E-11
OEn-154 Eu-154 . 1.000E+00 3.020E 01 2 .991E 01 2.$84E-01 1 6598-01 8.5605-02 1.104E 02 7:442E-03 193E D6 1.637E-11 1.820E-35
0EU-155 Eu-165 1,000E+00. 2.330E-01 2.026E 01 1.532E-01 8 .054E-02 2 4898-02 6.594E-04 3:2688-04 1.125E 09 1.433E-19 0.000E+00
DNi-63 Ni 63 1:000E+00. '. 8.2608+01 8.199E+01 8.079E+-01 0 .808E+01 9 33'78+01 .6.053E+01 5.833E+01 .2.9968+01 8.966E+00 5.0398-02
OPU-239 PU-239 1.000E+00 6.000E-03 6.000E-03. 5.9998-03 5 .994E-03 5 995E-03 .5.986E-03 5.984E-03 5.954E-03 5.900E-03 5.652E-03
OU-23S Pu-239 1.000E+00. ... 0.000E+00 5.901E-12 1.966E-11 4 .446E-11 9.258E.-11 2.349E-10 2.612E-10 6.794E-10 1.2238-09 2.039E-09
OPa-231.. .Pu-239 1=000E+00 • -0.000E+00 6.246E-17 . 5.611E-16 3 .586E-15 1.5778-14. .1.061E-13 1.323E-13 1.038E-12 4.332E-12 .2.894E-11
OAC-227 PU-239 1-000E+00 0.000E+00 6.576E 19 1.745E-19 2 :728E-16 .2_3948-15 3.512E-14 4,7468-14 .6_]02E-13 3,590E-12 2.949E-11
OPu-240 Pu-240 . 1;0008+00 . 1.44.0E-03 1.4408-03 1.439E-03. 1. 4398-03 1.4338-03 .1.432E-03 1.431E 03 1.414E-03 1.384E-03 .1.260E-03.-,
003-236 .: . PU-240 . 1;0008+00 0.000E+00 4.2518-11. 1.294E-10 3. 20,98-10 6.655E-10. 1.692E-09 1.8818-09 4_893E-09 8.909E-09 .1.394E-08
0Th-232 Pu-240 1.0008+00 0.000E+00. 1.051E-21 9.438E-13 6. 0328-20 2.653E-19 1.986E-18 2:226E-18 1..749E-19. 7.309E-19 4.919E-16
088-228 Pu-240 . 1.000E+00 . 0.000E+00 4.098E-23 1.042E-21 1. 489E-20 1.124E-19 1.2248 18 1.586E-18 1_558E-19 6.:956E-19 4.8608-16
0Th-228 Pu-240 . 1.000E+00 0.000E+00 3.479E,24 2.3498-226. 641E-21. 0.379E-20 1.0528-18 1.388E-18 1:496E-19 5.840E-17 4.841E-16
OSx-90 '. . Sr 90. 1 000E+00 1.190E 02 1 142E+02. 1.0888+02 9 539Ei03. Y,948E+01 4.2408+01 3.758E+01 4.290E+00 8:313E-02 3.745E-09
fffffff iff3fff fEifiiiff fffYfrfPf iifffirff fffffffffffff3ffif fffffffif fffffffff ffiiYifff ffffffffi lffffffff iffffffff
BRF(i) is the branch fraction of the parent nucli de. . . . . . .
ORESCALC. EXE execution time = 1.41 seconds . . ..
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Dose Conversion Fact or (andRelated) Parameter Smm[tary
File: EEABT 2001 Morbidity . . ^..J

0 Current Parameter
Meau Parameter

. . . .
-

. ..
r^ 9a1ue^...... ... ..... Defau4t'.. .... Name. . _.__.._.. . .

B-1 + Doseconversion factors for inhalation, mreMPCi: > +

+

.
B-1 > Ac-229+D . . + 6.020E+00 + 6.920E+00 DCF2( 1)-.
B-1 3 Am-241 > 4.440E-01 4.440E-01 >DCF2( 2)
B-1 > Co-60 . . . > 2.190E-04 > 2.190£-04 >.. DCF2 (3).
B-1 3 Cs-137+D. > 3.19DE-05 > 3.190E-05 > DCF2( 4)
B-1 Eu-154 2.86oE-D4 ? 2.860E-04 > DCF2( 5) ' - .
B-1. ^' Eu-155 . ' > 4.140E-05 3 4.140E-05 DCP2( 6)
B-1 FS-3 . + 6.400E-D83 6.400E-D8 DCF2( 7)
B-1 > Ni-63 6.290E-06 > 6.290E-06 DCF2( 6)
B-1 Np-237+D .. + 5.400E-01 > 5.400E-01 > DCF2( 9) . . .
B-1 Pa-231 >.1.280E+00 " 1.280E+00 > DCF2(10)
B-1 ' Pu-239 •4.290E-01 " 4.290E-01 DCF2(11)
B-1 ' Pu-240 +.4 290E-01 ^ 4.290E-01 DCF2(12)
B-1 > Ra-228+D •.5.080E-03 3 5.080E-03 DCF2(13)
B-1 +Sr-90+D >.1.310E-03 + 1.310E-03 DCP2(14)
B-1 > Th-228+D 3.450E-01 3 3.450E-01 DCF2(15) . , .
B-i + Rh-229+D • 2.160E+00 > 2.160E+00 > DCF2(16).
B-1 >Th-232 + 1.640E+00 > 1.640E+00 DCF2(17)
8-1 + U-233 + 1.350E-.01 1.350E-01 > DCF2(18) .. . .
8-1 + U-235+D 1.2305-01 + 1.230E-01 > DCF2(19)
B-1 + U-236 . . > 1.2503-01 1.250E-01 DCP2(20)

D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 > Ac-229+D 1.480E-02 ' 1.480E-02 + DCF3( 1)
D-1 > Am-241 . . . > 3.640E-03 + 3.640E-03 > DCF3( 2)
D-1 > Co-60 . • 2.690E-05 + 2.690E-05 > DCF3( 3)
D-l + Cs-135+D > 5.000E-05 + 5.000E-05 ' DCF3( 4)
D-1 + Eu-154 . . . . , + 9.550E-06 ' 9.550E-06 + DCF3( 5)
D-1 Eu-i5S 1.530E-06 ' 1.530E-D6 > DCF3( 6)
D-1. > H-3 ' .+ 6.400E-08 6.400E-08 + DCF3( 7)
D-1 ' Ni-63 5.990E-05 > 5.700E-07 • DCF3( 8)
D-1 ' Np-237+D + 4.440E-03 4.440E-03 + DCF3( 9)
D-1 • Pa-231 > 1.060E-02 + 1.060E-02 + DCF3(10)
D-1 + Pu-239 , . > 3.540E-03 3.540E-03 ' DCF3(11)
D-1 + Pu-240 3.540E-03 + 3.540E-03 • DCF3(12)
D-1 3 Ra-228+D . '> 1.440E-03 + 1.440E-03 + DCF3(13)
D-1 + Sr-90+D . > 1530E-04 > 1.530E-04 + DCP3(14).
D-1 + Th-228+D 8.080E-04 8.080E-04 > DCF3(15)
D-1 > Th-229+D 4.030E-03 + 4.030E-03 > DCP3(16) ttl
D-1 3 Th-232 . . + 2.730E-03 + 2.530E-03 DCF3(10)
D-1 + II-233 > 2.890E-04 > 2.890E-04 ° DCF3(18)
D-1 > U-235+D > 2.69DE-04 2.690E-04 DCF3(19)
D-1 > V-236 2.690E-04 > 2.690E-04 + DCF3(20)

D-34 + Food transfer factors: . + >

D-34 + Ac-227+D plant/soil concentration rat io,dimensionless > 2.500E-03 ' 2.500E-03 RTF( 1,1)
D-34 Ac-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 2.000E-05 + 2.000E-05 P RTF( 1,2)
D-34 + Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

-
> 2.000E-05 + 2.000E-05 ' RTF( 1,3)

D-34 . . . . . > > -

G_94
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Dose Conversion Factor (and Related) ParameterSmsoary (continued). .
. .. . File; HEAST 2001Morbidity . .

. 0 ' . . Cuirent Parameter

Menu_ ' Parae_ter Va1ue Default Name

D 34 Am_241 plant/sollcondentration Yatio>dimensionless 1.O00E 03 1.000E-03 RTF( 2,1)

D-34 Am-241 , bee£/livestock-intake ratio, (pCi/kg)/(pCi/d)' S:ODOE-05 5.000E-05 RTP( 2,2). .. ..

D-34 Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.OD0E-06 2.000E-06. .' RTF( 2,3) '.

. D-34 . . . . . . . ., .

D-34 ' Co-60 , plant/soil concentration ratio, dimensionless 8.000E-02 S-O00E-02 RTP( 3,1)

D-34 CO-60 beef/livestock-intake ratio,(pCi/kg)/(pCi/d) 2.000E-02 2.000E-02 RTF( 3,2)

D-34 'CO-60 , milk(livestock-intake ratio,(pCi/L)/(pCi/d) ' 2:000E-03 = 2.000E-03' .' RTF( 3,3).,

D-34 ' . . ^ . . . . . . .

D-34 ' Cs-139+D , plaat/soil concentration ratio, dimensionless ' 4:LDOE-02 4-000E-02 RTF(4,1). .. . .. . .

D-34 ' Cs-139+D , beef/livestock-intake ratio,(pCi/kg)/(pCi/d)' 3.000E-02^ 3.000E-02 RTF(4,2)

D-34 ' C5-139+D , milk/livestock-intake ratio,.'.(pQ/L)/(pCi/d)^. 8.000E-03 ? 8.00DE-03 RTP( 4,3)

D-34 '
. . .. . . . . ..

D-34 ^ Eu-154 planrt/soil concentration ratio, dimensionless ' 2.509E-03 2 SOUE-03 ? RTF( 5,1)..

D-34 ^ Eu-154 , beef/livestock-intake xatio,(pCi/kg)/(pCi/d) ' 2:0DOE-03 ' 2.000E-03 ^ RTF( 5,2)..^

D-34 3 F.h-154 ,. milk/livestock-intake ratio;(pCi/L)/(pCi/d)• 2:000E-05 ' .2:000E-05 'RTF( 5,3) . , . '

D-34 , . . . . . a o

D-34 ' ^-155 , plant/soil concentration ratio, dimensionless ' 2.S0OE-03 2.500E-03 '- RTF( 6.1) . . .

D-34 ^ Eu-155 ^ beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 2.000E-03 ' 2.000E-03 ' RTF( 6,2) . . . . .

D-34 - Ru-155 , milk/livestock-intake x-atiu;(pCi/L)/(pCi/d) ' 2.000E-05 2:00DE-05 ' RTP( 6,3)

D-34 . . . . . .. . o a ♦ . .

D-34 - H-3 , plant/soilco centration ratio,dimensionless ^ 4.800E+00 • . 4.800E+00: ^ RTF( 7,1)

D-34 • H-3 , beef/livestock-intake xatio,(pCi/kg)/(pCi/d) ^ 1.200E-02^ 1200E-02 ^ ATF(5,2).'

D-34 ' H-3 , milk/livestock-intakeratio,(pCi/L)/(pCi/d) ' 1000E-02 a 1_D00E-02 ? RTF( 7,3)

D-34 '
. . . . . . • •

D-34 a Ni-63 , plant/soil concentration ratio, dimensionless 5.000E-02 ' 5:000E-02 ' RTF(8,1)

D-34 • Ni-63 , beef/livestock-intake Yatio,. (pci/kg)/(pCI/d) • S.OOOE-03 ' 5.000E-03 ' RTF( 8,2)

D-34 ^ Ni-63 , milk/livestock-intakeratio,l(pCi/L)/(pCi/d) • 2.000E-02 ^ 2.040E-02 ^ RTF( 8,3)} .. . .
.

D-34 ' . . . . . '. ^ . . .

D-34 ' Np-239+D , plant/soil concentration ratio, dimensionless ' 2.000E-02 ' 2.000E-02 ' RTF( 9,1)

D-34 ' Np-239+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d). ' S.D00E-03 ' 1.000E-03 ' RTPP9,2). .. . .

. D-34 ^ Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ^ 5.000E-06 ' 5.000E-06 ' RTF( 9,3) .. '

D-39 ^ . . . . . . . . . . . . .

D-34 ' Pa-231 , plant/soiL.concentration ratio, dimensionless ^ 1.D00E-02 ^ 1.000E-02 ^ RTp(l0,1)

D-34 ' Pa-231 , beeY/livestock-intake ratio,(pCi/kg)/(pCi/d) ' 5.000E-03 ' 5.000E-03 RTF(10,2)

D-34 ^ Pa-231 , milk/livestock-intake ratio„ (pCi/L)/(pCi/d) ' S.000E-06 5.000E-06 ' RTF(10,3)

D-34 ^ . . . . . ^ . . . . . . .

^ D-34

D-34.

' Pu-239

' Pu-239

plant/ oil concentration ratio, dimensionless '

, beef/1rtestock-intakeratio,(pCi/kg)/(pCi/d) 3

1.000E-03 '

1.009E-04 ^

1.000E-03

1.000E-04

' RTF(L1,1).

^ RTP(11,2)
D-34 • Pu-239 , wilk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 1_000E-06 ^ 1.000E-06 '.RTP(11,3) . .

' D-34
. . . n > . .

D-34 ' Pu-240 , plant/soilconcentiation ratio, dimensionless 3 1.0008-03 ^ 1.000E-03 ' RTF(12,1)

D-34 ° Pu-240 , beef/livestock-intake ratio/(pCi/kg)/(pCi/d) ' 1.000E-04 ' 1.000E-04 °RTF(12,2) ..

. D-34 a Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) - ' 1.000E-06 ^ 1.000E-06 ^RTF(12,3)

D-39 s . . .. . o .. . .

D-34 ' Ra-228+D , plant/soilconcentration ratio , dimensionless ? 4.000E-02 ' 4.000E-02 T.RTF{13,1) . .
. D-34 ' Ra-228+D ,beef/livestock-intake ratio,(pCi/kg)/(pCi/d) • 1.0002-03 ' 1.000E-03 ' RTF(13,2) . . .

D-34 ' Ra-228+D , milk/livestock-intake ratio,(pCi/L)/(pCi/d) ' 1.000E-03 3 1.000E-03 ' RTF(13,3)
D-3e

D-34 ' Sr-90+D plant/soil c centration ratio, dimensionless ' 3.000E-O1 ' 3.000E-01 ' RTF(14,1)
D-34 ' Sr-90+D , beef/livestock-intake ratio,..(pCi/kg)/(pCi/d) ' 8.000E-03x 8.0QOE-03 'RTF(14,2)
D-34 ^ Sr-90+D , milk/livestock-intake ratio>(pCi/L)/(pCi/d)• 2.000E-03 ' 2.000E-03 ' RTF(14,3)
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Dose Conversion Factor (andRelated)Parameter Summary (cont inued)

File: HBAST 2001 Morbidity . . . .

0 ' . ° Current ' Parameter

Menu ' Parameter Value Default Name.._..._._

D-34 ' Th-228+D plant/soil concentrationTaC o dimensionless ' 1 000H-03 ' I 000E-03 ATF(15>1)

D-34 Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ^ 1 000E-04 1.p008-04 RTF(45,2) : ....

D-34 ' Th-228+D milk/livestock-intake ratio,(pCi/L):/(pCi/d). ' 5.0006-06 ! 5-000E-D6 RTF(15,3) .. . .

n-34 .. . .. e . ^ .

D-34 ' Th-229+D plant/soil concentration ratio,dimensionless 1.000E-03.' 1.OOP8-D3 J RTF(16,1)
D-34 • Th-229+D , bee£/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 1.000E-04 J 1 0008-04 RTF(Z6,2)...
D-34 Th 229+D milk/1ive5tock-intakeratio, (pCn/L)F?(pCi}d) S.0008 06 ° 5 000E 06 ATF(16,3) : .. .
D-34 ^ . a

D-34 Th-232 , pla[et/soil concentration ratio, dimensionless' I.000E-03 1.000E-03 ^RTF(19,1). . .. .

D-34 ' Th-232 , beef/livestock-intake ratio) (pCi/kg)/(pCi/d) 1 000E-042 1.000E-04 ' RTF(1I;2)

D-34 ' Th-232 , milk/livestock-intake ratiop (pCi/L)/(pCi/d)' ' 5:U0DE-06 5.0006-06 RT£(15,3)

D-34 ' •

D-34 U-233 , plant/soil concentration ratio,dimensionless ' 2.500E-03 ' 2.5006-03 ^..RTF(18y1). .... .

D-34 ' U-233 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 ' 3.400E-04 ' RTF(18;2). . . . . .

D-34 ' U-233 , milk/livestock-intake ratio,(pCi/L)/(pCi/d). ' 61000E-04 6.000E-04r • RTF(18,3) ". .. . .

D-34 e . . o e n

D-34 ' 9-235+D plant/soil concentration ratio,dimensionless 2:500E-03 2.500E-03. '.RTF(I9,1).

D-34 ' U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ' 3.4008-04 ' 3:400E-04 ' RTF(19,2{

D-34 ' U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6:OOCE-04 S.OOOE-04 • RTF(19,3).-

D-34 ^ . . . . . . .

D-34 ' U-236 , plant/soil concentration ratio, dimensionless • 2.500E-03 ' 2.SOOE-03 ' RTF(2071)

D-34 ' U-236 , beef/livestock-intake ratio,(pCi/kg)/(pCi/d) '.3.400E-04 3.400E-04 RTF(20,2).. ...

D-34 U-236 , milk/livestock-intake ratio,(pCi/L)/(pCi/d) 6.000B-04 6.000E-94 RTF(20,3)

'D-5 > Bioaccumulationfactors, freshater; L/kg: . ' . . . .
D-5 ' Ac-227+D , fish .. . .. ' 1.500E+0I ' 1.5008+01 '.BIOFAC(1,1)

D-5 Ac-227+D , crustacea and mollusks . - ^ I.U00E+03 ' 1.000E+03 ' SSOFAC(1,2) ' - .
D-5 . • a .

D-5 ' Am-241 , fish '. 3.000E+01.' 3.000E+01 BIOFAC(2,1). . . '

D-5 ' Am-241 , crustacea and mollusks ._ ' 1.0006+03' 1:000E+03 ' BIOFAC(L2,Z)

D-5 . . . . . . . . . ^ . . . . . . . . . . .

D-5 Co-60 , fish 3.000E+02 ' 3.000E+02 ' BIOFAC( 3,1)
D-5 CO-60 crustacea and mollusks '- • 2.0006+02.'' 2.000E+92 P.BiOPAC( 3,2)
D-5 • -. .. . . . , ' . . . -

D-5 ^ Cs-137+D , fish - . ' 2_D00E+03 2.000E+03 ' BIOFAC( 4,1)

D-5 ' Cs-137+D , crustacea andmollusks 1.000E+02 1.000E+02 ' EIOFAC( 4,2)
D-5 ' .. . . . . . . . . . . .

D-5 Eu-154 , fish ' . .. . + 5.000E+01 ! 5 ODOE+O1 ' BIOFAC( 5,1)
D-5 ' Eu-154 , crustacea and mollusks • 1.00DE+03 ^ 11000E+03 • BIOFAC( 5,2)
D-5 . . . > . . .

D-5 ' Eu-155 , fish . - S.0008+D1-' .5.000B+01 ' BIOFAC{6,1)

D-5 ' Eu-155 , crustacea and mollusks . .. ' 3.000E+03 1.0003+03 °. BIOFAC(6,2)
D-5 a . . . . . . . . ^ . . a .. . e . , . ..

D-5 ' H-3 , fish . - 1.0008+00 1.000E+00 • BIOFAC( 7,1)

D-5 ' H-3 , crustacea and mollusks . .. . 1_O00E+00 1.000E+00 ^DIOFAC( 9;2)... .
D-5 ^ . . . a . . .. . . . . . .

D-5 • Ni-63 , fish . ... ^ 1.000E+02 1.000E+02 ' BIOFAC( 8,1) . . . ..

D-5 Ni-63 , czustacea and mOllusks • 1.000E+02 ' 1.000E+02 ' BIOFAC( 8,2)
D-g a ... ' . _ . . . . . . ..

D-5 ? Np-237+D , fish . ' . '3.0OOE+01 ^ 3.000E+01 BIOFAC('9,1) . . .

D-5 • Np-230+D , crustacea and mollnsks . . . . ' 4.0U0E+02 4.000E+02 '

BIOFAC(9,2)-^
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Dose ConversionFactor ( and Related) Parametez. Summary ( cont inued)
^ . . .. - File= EEAST 2001Morbidity ^ . . ^.

0 . ^ . Curreni Parameter

Menu. Parameter Value ^.^Detau2t Name

D 5 Pa - 231 .fish

'

. 1.000£+01 1:000E+01 EIOFAC(10,1)^"^

D-5 Pa-231 , crustacea and mollusks .
^

. I.IOOE+02 1_100E+02 SIOFAC(30,2)
^D-5 . . ^ . . . . . . . ^ . . . . . .. ^ . .

D-S A4-239 fish 3.OD0E+01 3:000E+01 • .BIOFAC(11;1)^^

D-5 ' Rn-239 ,. brustacea andmollusks 1.000E+02
^

1.000E+02 ? BIOFAC(11;2) . .

D_5 n . . . . ^ . a.. o a . . . . ..

D-5 Pi-240 fish . ^ ' 3+000E+01 ' 3.000E+01 ' BIOFAC(12,1)^^ . ^ .

D-5 Pu-240 , crustaceaand mollusks 1.000E+02 1.000E+02 BIOFP.C(12,2)

D-5 . . . ^ . ^. . ^ . . o . . . ^ .

D-5 ' Ra-228+D fish S.OQOE+01 5.000E+01 BIOFAC(13,1) ^-

D-5 ' Ra-228+D ,. rustacea and mollusks .. .. . . ' 2.500E+02 '.. 2.500E+02 ' BZOFAC(13,2)^..

D-5 '
. _

. . ' ^ ^ ' . . .. . ....

D-5 ' Sr-90+D fish 6:DUOE+D1 ' 6.00DE+01 ' BIOFAC(14,1)

D-5 ' Sr-90+D crustacea and mollusks 1.000E+D2 ' 1.000E+02 BIOFAC(14,2)
D-5 e .. . . . . . e . . . • . . . . . . .

D-5 Th-228+D fish 1.000E+D2 1.000E+02 BIOFAC(15,1)^

D-5 ' Th-228+D rustacea and mollusks. ^ . ^ . S.000E+02 ". . 5:000E+02 BIOFAC(15,2)
D-5 a ... a . a ^ . e . . . . ^ .

D-5 ' Th-229+D , fish 3.1.000E+02 ' 1.000E+02 BIOFAC(16,1)

D-5 ' Th-229+D brustacea and mollusks ^ . . 5.0q0E+02 S.OO0E+02 ' . BIOFAC(16,2) '
^

. -
^D-5 a ^ . . .. a. .. . . ^ .. .. ...

D-5 ' Th-232 fisb '' . . ' 1.000E+02 ' 1.D00E+02.• 'BIOFAC(17)1) ^ . .

D-5 ' Th-232 crustacea and mollusks
^

.. . . 5.000E+02 ^
^

5.000E+02 BIOPAC(17,2)^ . . ^
D-5 e . . ^^ . . ^ o . . .

D-5 'II-233 fish 1:0D0E+01' 1.000E+02 BIOFAC(18,1)^^^

D-5 ' U-233. rustaceaand mollusks.. . 6.000E+01 ' 6.000E+01 BIOFAC(18;2)
D-S a .. a. .. a . ^. .. ... ^ ^ ^

D-5 U-235+D fish . '^1.000£+01 ' 1.000E+01^• BIOFAC(19,1) . .. .

D-5 ' U-235+D crustacea and mollusks 6.000E+01^'. 6.000E+01 2.. ..BIOPAC(19,2)

D-5 e . . ^ . . . . . . . . . . .. . . . . .

^D-5 ' U-236 fish '.1.000E+01 ^ 1:000E+01^• BlOFAC(20,1)' ^ . . . .

D-5 '. U-236. , crustaceaand mollusks 6.000E+01 ? 6.OD0E+01^ ?.BIOFAC(20;2)

fffx xx£Efiif4f*if I1111111n1111111xifififif4111 1xu1111iY:xllululxxxnulllxxx lxlxff4ffff3ffffffffffffff^ ^ .
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Site-Specrfic-Parameter Sunmary ^^. . .. ^
0 User Used by RESRAD Parameter
MEnn.. , . . . PaYamEtEr .. .. . '- Tnm>t J ITf Hiffarenf from -m- ino.al >

ROli ! Area of contaminatedzoue(m**2).. 2.198E+04 " 1:000E+D4

RO11 Thickness of contaminated zone (m),- ' 7.400E+00 ' 2.000E+00

RO11 Length parallel to aquiferrflow (m)> 2.500E+01 1.000E+02 '

R011 > Basic radiation dose limit (mrem/yr) 4.000E+00 > 2.500E+01 >

R011 ' Time since placement of material(yr).. 0.000E+00 > 0:000E+00

RO11 ' Times for calculations (yr)... 1.000E+00 > 1.OOUE+00 '

R011' Times for calculations (yr) 3.000E+00 3.000E+00
>R011Times forc3lculations(yr) . >. 9,600E+00 1.000E+01

ROll 3 Times for calculations(yr) 1.600E+01 3.000E+01 '

R011 Times for calculations (yr) ^-- 4.200E+01 ' 1.000E+02 '

RO11 Times for calculations (yr) 4.700E+01 ' 3.000E+02 '

RO11 Times for calculations(yr).. 1.370E+02 1,UDqE+03

R011 Times for calculations (yr) 3.000E+02 0.000E+00

ROll ' Times for calculations (yr) I.O00E+03> 0.000E+00 '

R012 > Initial principal radionuclide (pCi/g): Am-241 ' 6.050E-03 0.000E+OD 3

R012 ' Initial principal radionuclide(pCi/g): Co-60' 9:170E-02 ' 0.000E+00 3

R012 > Initial principal radionuclide(pCi/g): Cs-131 8.320E-02 0.000E+00 '

R012 Initial principal radionuclide(pCi/g): Eu-154 ' 1.620E-01 0.000E+00 '

R012 Initial principal radionuclide (pCi/g):EU-155. '.9.290E-02 ' 0.000E+00 '

R012 ' Initial principal radionuClide(pCi/g),:NU-63 ' 9_120E+00 ' 0.000E+00 '

R012 > Initial principal radionuclide (pCi/g): Pu-239 8.310E-03 ' 0.000E+O0

R012 ' Initial principal radionuclide (pCi/g):Pu-2403 1.990E-03 0.000E+00

R012 Initial principal radionuclide (pCi/g): Bi-90 1.150E+01 0.000E+00

R012 Concentration in groundwater (pCi/L): Am-241 not used ' 0.000E+00 '

R012 Concentration in groundwater(pCi/L): Co-60 notused ' 0.000E+00 '
R012 > Concentration in groundwatert(pC3/L):4-130 not used 3 0.000E+00 °
R012 ' Concentration in groundwater (pCi/L): Eu-154not used 0.000E+00

Ro12 ' Concentration in groundwater(pCi/L):Eu-155. ' not used 0.000E+00

R012 ' Concentration in groundwater (pCi/L). Ni-63.:>not used 30.000E+00

R012 Concentration in groundwater (pCi/L): Pu-239 not used ' 0.000E+00 '
R012 Concentration in groundwater (pCi/L):PU-240 not used 0.000E+00 '
R012 ' Concentration in groundwater (pCi/L):Sr-90:. not used ' 0.000R+0D '

R013 Cover depth (m) '1:39QE+01 0.000E+00

R013 ' nensity of cover material (g/cm**3) not used ' 1.500E+00

R013 ' Cover depth erosion rate (m/yr) 3:OODE-03 1:000E-033

R013 Density of contaminated zone (g/cm**3) ' 2.000E+00 ' 1.500E+00

R013 > Contaminated zone erosion to (m/yr) ' 1.000E-03 1.000E-03 '
Ro13 Contaminated zone total porosity 3A00E-O1' 4.000E-01 '

R013 > Contaminated zone field capacity ' 2.500E-01 2.00cE-01>

R013 3 Contaminated zOne hydraulic conductivity (m/yr) 2.SOOE+02 1.000E+01

R013 Contaminated zone b parameter 4.050E+00 ' 5.300E+00 °

R013 Average annual wind speed (m/sec) 3.400E+00 > 2.D00E+00 '
R013 Humidity in air (g/m**3) not used ' B:OOOE+00

R013 Evapotranspiration coefficient 9.100E-01 5.000E-01

R013 ' Precipitation (m/yr) . ° 1.600E-01 > 1.000E+00 >

R013 Irrigation (m/yr) 9.600E-01 2.000E-01 '

R013 ' Irrigation mode > overhead overhead '
R013 ' Runoff coefficient 2.000E-01 2.000E-01 '

E013 ' Watershed area for nearby stream or pond (m*•2) 1.000E+06 1.000E+06 '

.. -. . .>:A.REA
. .

- > THICRO .
. ___ . . . ^ ° LCZPAQ

DRDL

TI '- ..

. . __. . . P( 2) ^ ^.

T( 3)

T( 4) ... .

- . .. T( 5)^ . . .

yt-6)
7 T( ))

^. . ^ .> 1( . 8)

T( 9)

. --- T(10)^

S1( 2) . ^.

Sl( 3) .. ^

. . .___ . . ^ Sl( 4) ^ . .
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---. ^ SS(12) ^. ^
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C-98



CVP-2002-00002
Rev. 0

^

SRE£RAD, version 6.1 T. Limit = 0:5 year 11/26/200214:18 Page.' 7

Suavnary : 116-N-3 DZ (Layer 3) File: 116-N-3 DZ Layer3.RAD .

Site-Specific Parameter Summary (continued)

D -..... . User Used by RESRAD Parameter

Menu
..

Parameter input Default (If differentfromus input) Name

R013 Accuracy for water/soricomputations 1:bOD£-03 11DD0E-03 . . - . EPS

R014 Densityofsaturated zone(g/cm**3) 2.000Et00 1:500E+00 3 ?D£NSAQ

R014 ^ Saturatedzonebotal porosity 3.000E-01 4.D00E-01 • --- . 'TPSZ

R014 Saturated zone effective porosity 2.5Q0E-01 ' 2.000E-01 ^ --- 'EPSZ

R014 Saturated zone field capacity ' 2.000E-01 ^ 2.000E-01 --- ' FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) ' 5.530E+03 ' 1.000E+02 --- . HCSZ

R014 Saturated zonehydraulie gradient ' 1.250E-03 2.0008-02 , . . RGWT

R014 SaturaLedZone b parameter " 4.050E+00 5.300E+00 . .. ?BSZ

R014 Water table droprate (m/yr) 1:OODE-03 1.U00E-03 ' --- . 'vWT

R014 Well pump intake depth (m below water table) 4_600E+00 1.000E+01 ' --- P'DWIEWT

R014 Model: NOndlSpersion(ND)or Mass-Dalance (ME)

R014 ^ Well pumping rate (m**3/yr). not used ' 2.500E+02 ' . --- . UW

RO15 ^ Number of ssnsatuiated zone strata ' 0 ?4 ' --- . NS

R016 ' Distribution coefficients for Pm-241

R016 ' Contaminatedione(cm**3/g) ' 2.000E+02 ? 2.000E+01 ' -- ' DCNUCC( 2)

R016 ^ Saturated zone (cm**3/g) ' 2.OU0E+02 ' 2.OU0E+01' ^ . -- - ' DCNUCS( 2)

R016 ' Leach rate(/yr) 0.0D0E+00 0.000E+00 2.698E-.05 IALEACN( 2)

R016 • Solubility constant ' 0.000£+00 0.00oE+0D ' not used ' SOLUEK( 2)

R016 Distribution coefficients for Co-60

R016 Contaminatedzone (cm**3/g) " 5.000E+D1 1.000B+03 . --- UCNUCC( 3)'

R016 Saturated zone (cm**3/9) ' S.00oE+01 1.000E+03 - --- . . ' DCNUCS( 3)

R016 Leachrate (/yr) 0.DOOE+00 0.000E+00 1..059E-04 ^ ALE.4CH( 3).

R016 '- Solubility constant ' D.000£+00 ' 0.000E+00 not used SOLUBK(

d

3)

RO16 ' Distribution coefficients for Cs:137 . . .

R016 ' Contaminatedzone (cm**3/g) ' S.000E+01 1.000E+03 ' --- ? DCINCC( 4)

R016 ' Saturated zone (cm**3/g) 5.000E+01 ' S.DOUE+03 . --- DCNUCS( 4)

R016 Leach rate (/yr). . . . 0.000E+00 0.000E+00 ' 1094E-04 ALEACE( 4)

R016 '. Solubilirty constant 0.000E+00 9 O.ODOE+00 ' not used . . SOLUBK( 4)

R016 ' Distribution coefficients for Eu-154

R016 ' Contaminated zone.(cm**3/g) • 2.000E+02 -1.000E+00 ' --- DCNUCC( 5)

R016 ' Saturated zone (cm**3/g) 2.000E+02 -1.0OOE+00' . --- DCNUCS( 5)

R016 ' Leach rate (/yr) 0.000E+00 ' 0.00oE+00 ' 2.698E-.05 ALEACE( 5)

R016 Soiubility constant 0.000E+00 P.0-000E+00 not used 'SOLDEK( 5)

R016 ' Distribution coefficientsforEU-155 .

R016 Contaminated zone (cm**3/g) 2.000E+02 '-1.000E+00' -- DCNUCC( 6)

R016 ' Saturated zone (cm**3/g) 2.000E+02 --1:000E+00'^. DCNUCS( 6)

R016 ' Leachrate (/yr) U.RD0E+00 0.D0DE+OD ' 2.698£-05 'ALEACH( 6)

R016 Solubility constant 0.000E+00 '.0.000E+0D ' not used SOliUBK( 6)

R016 ' Distribution coefficients for Ni-63 . ' . . . . .

R016 Contaminated zone (cm**3/g) 3.000E+01 ' 1.000E+03 ' --- DCNUCC( 81

R016 ' Saturated zone (cm**3/g) 3.000E+01 ' 1.000E+U3 --- ' DCNUCS( 8)

R016 ' Leach rate T/yr) ' 0_000E+00 ' 0.000E+00 ' 1.793E-04 ALEAC£( 8)

R016.' Solubility constant 0.000E+00 ' 0.000E+00 ' not used SOLUSK( 8)
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/ '+(Site-Specific ParameterSummary (continued)
0 . . . ' > User Used by RESRAD > Parameter
Menu ^ a ter.. _ :^ . x pt . Def lt , . ( I f dxffe e t fromuser input) .., Name_ . .._. _ _ _

.. , .
_

bx-- -,. . . _ _._^:. t ._ .._ .._......_>- ^...-..._.

R016 > Distribution coefficients for Fu-239 3 . . .> .. . . ^ .
R016 > Contaminated zone(Cm**3/g) 2.000E+02 2.000E+03 • > DCNUCC(11)
R016 ' Saturated zone (cm**3/g) •21000E+02 2.000E+03 '. . . --- . . >.DCCNCS(11)
R016 > Leach rate (/yr) 0.000E+00 0.000E+00 2.698B D5 AliEACE(11)
R016 • Solubility constant - . >0.000E+00

>

0.0009+00 ' . not used - • SOLUEK(11) -

R016 Distribution coefficients for PU-240 . . . . a .

R016 Contaminated zonE (cm*T3/9) :•. 2.OQOE+02 '.2.000E+03
R016 ' Saturated zone (cm*x3/g) . >2.000E+02 '.'2.000E+03 ' . . . . . . •. DCNUCS(12)
R016 ' Leach rate (/yr) >O.DD0E+0D ' 0.000E+00 2.698E-05 ALEACH(12)
R016 '

>
Solubility constant

.
. .. > -0.O00E+00

..a.
' 0_000E+00
> . ..a

or used
. ..

SOLUBK(12)
.> .. .

R016 • Distribution coefficients for Sr-90 ..

.

>

..

>

..

. . .
R016 > Contaminated zone (cm**3/g( > 1.500E+01 3.0DOE+01 > .--- ' DCNUCC(14)
R016 $aturatedzone (cm**31g) 1.500E+01 3.000E+01 ^ . --- . . -' DCNUCS(14)
RD16 • Leach rate (/yr) 0.000E+D0 > 0..D00E+00 ' 3.570E-04 ALEACH(14)
R016 ' Solubility constant ' 0.000E+00 > 0.000E+00 >

>

. notused 'SOLiffiK(14)

R016 ' Distribution coefficients for dauyhter Ac-227 . . . > . . .. „ . . .
R016 > Contaminated zone (cm**3/g)" • 2.000E+01 ' 2.000E+01 > --- . . •DCNUCC(1)
R016 > Saturated zone (cm**3/g) r .. . > 2.000E+01. •.2.0q0E+01 > . --- . . • DCNOCS( 1)
R016 Leach rate (/yr). 0.000E+0D ' 0.000E+00 > . 2.683E-04 ALEACH( 1)
R016 > Solubility constant O.000E+00 > 0.000E+00 not used SOLUDK( 1)

R016 ' Distribution coefficients for daughter B-3 > .. '. . . .. ..
R016 ' Contaminated zone (cm**3/g)`- 0.000E+00 0.000E+00 --- . ?. DCNUCC( 7)
R016 ' Satuiated zone (cm**3/g} . , - 0.000E+00 -0.O00E+00 --- .. . .! DCNOCS( 7)
R016 ' Leach rate (/yr) ' 0.000E+00 > 0.00DE+00 ' 4.320E-02 • ALHACH( 7)
R016 '

>
Solubility constant

. .
-

.
> O.O00E+00
> . . a

0.000E+00 •
. . . > .

- not used . .
.

. . > SOLDEK(])
. .a .

RO16 • Distribution coefficients for daughter Np-230.. . .. ,. . .
. .

, . ..

R016 Contaminated zone (cm**3/g) >-1.000E+00> -1.000E+00 > . 2.594H+02 DCNOCC( 9)
R016 ' Saturated zone (cm**3/g) '-1.000E+00 ' -1.0006+00 2.594E+02 . - ' DCNUCS( 9)
R016 • Leach rate (/yr) • 0.000B+00 ' 0.00eE+00 • 2.097E-05 > ALEACE( 9)
R016 • Solubility constant . , > 0 .O00E+00

>

0.000E+00 • not used. ' SOLUBK(9)

R016 ' Distribution coefficients for daughter Pa-231 . ' . . .. . _ . . . .
R016 •

R016 •

Contaminated zone (cm**3/g).

Saturated zone (cm**3/g)

..

.

> 5+000E+01•

> 5.000E+01.•

5.000E+01 >

.5.000E+U1 '

---

--
DCNUCC(10)

- RCNOCS(10)
R016 • Leach rate (/yr) 0.000E+00 0.000E+00 > . 1.079£-04 > ALEACH(10) ,
R016 Solubility constant 0.000E+00 O.OORE+00' tlotused^ . . • SOLUBK(10)

R016 • Distribution coefficients for daughter Ra-220 > . > . > . .
Ro16 > Contaminated zone (cm+*3/g).. . 1.000E+02 9.000E+01 ' -- . DC14OCC(13)
R016 > Saturated zone (cm**3/g). . >'1.000E+02 7Aq0E+01 ' --- DCNUCS(13)
R016 ' Leach .to (/yr) . • 0.000E+00 ' 0.000E+00 ' 5.393E-05 ALEACB(13)
R016 Solubility coastant O.O00E+00 0.000E+60 .. notused. .. * SOLUBK(13)

C-100



CVP-2002-00002
Rev.O

1RESRAD, Version 6.1 Ta Limit = 0.5 year 11/26 /2002. 14.:18 Page 9^.
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Site-Speci£ic Parameter Summary(continued)
p . • . . ' 3 USer Used by RES2AD ' Parameter . . .

Menu

A A A

Parameter
___ . . .._.__,._......- . ...._._

APPAP ..... .?4

input_. ......
Default (If

^_.._.. . ..^
diEferent from user input)

__..:... ..-.._._.
Name

........ . ...... ..
. . A A

R016

I^PN^ .

Distiibution coefficients for daughter Th-228
,.

.

R016 Contaminated zone (cm*?3/g). 2 000E+02 6.OOpE+04.' DCNUCC(15)'

R016. ^ Baturated zona:(cm**3/g) ' 2:000E+02 6.000E+04' DCNUCS(15) . . .

R016 Leachrate (/yr) - ' 0.000E+00 0.00cE+00 2-6982-05 ' ALEACH(15)

.
R016

.
• Solubility constant
^.. . :. . .

0.0DOE+00
3 ..

0.000E+00
a v

notused.
. . . . .

SOLUBIC(15)
a . ..

R016

.

Distribution coefficients for daughter Th-229

..

R016 ' Contaminatedzone (cm**3/g) ' 6.000E+94 6.000E+04 ' -- - ' DCNUCC(16)

R016 Saturated zone(cm**3/g) 6.000E+04 6:000E+04 ' --- . ?- mCNUQS(16)

R016 ' Leachrate(/yr) ' 0.000E+00^ ' 0:000E+00 ' 9.000E-08 ALEACH{16)

R016 Solubility constant 0.000E+00 0.000E+00 not used .'"SOLUEK(16)

R016 Distribution coefficients for daughter Th-232

Rp16 ' Coataminated eone(cm•*3/g) ' 2.oD0E+02 ' 6.000E.+04 ' --- ' DCNUC6(17)

R016 Saturated zone (cm**3/g) 2_000E+02 ' 6.OU6B+04 ' ---. ` DCNUCS(1])

R016 LeaF1i`-rate (/yr) 0.0D0E+00 0.000E+00 ' 2.698E-05 ALEACB(17)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUEK(15)

R016 Distribution coefficients for daughter U-233

R016 ' Contaminated zone (cm**3/g) ' 5.000E+01- '.5.000E+01 ' --- DCNOCC(18)

R016 ' Saturated zone (cm**3/g) ' S.000E+01 5.000E+01 ' --- ' DONCS(18)

RU16 Leach rate(/yr) - . O.Q00E+0 0.000E+D0 1.007E-04 ALEACB(18)

R016 Solubility constant 0.000E+00 0:000E+00 • not used SOLUEK(18)

R016 ' Distribution coefficients for daughter U-235

R016 Contaminated zone (cm**3/g) 2.000E+00 S.000E+01 ' --- . ' DC140CC(19)

R016 Saturated zone (cm**3/g) ' 2.000E+00 ' S.000E+01 ' --- ' DCNUCS(19)

R016 ' Eeach to (/yr) ' 0.000E+00 ' 0.000B+00 ' 2.541E-03 . ' ALBACB(19)

R016 Solubility constant 0.000E+00 0:00OE+00' not used . . . . . ' SOLUBR(19)

R016 Distiibution coefficients for daughter U-236

R016 • Contaminated zone (cm**3/g) 2.000E+00 5.0005+01 ' --- ' DCNUCC(20)

R016 Saturated zone (cm**3/g) ' 2.000E+00- ° 5.000E+01 --- . 'DCNUC8 (20)

RD16 ' Leacli 3ate(/yr) ' 0.DO0E+00 0.000E+00 ' 2.541E D3 'AY.EACH(20)

R016

,

SolubiliKy constant 0.000E+00 0.000E+00 not used SOLfIBF(20)

R017 ' Inhalation rate (m**3/yr) ' not used 8.400E+03 ' '1NHALR

.4'q°"\ R017 Mass loadingfor inhalation (g/m**3) not used.. ' 1.000E-04 . MLINH .

( R015 ' Exposure duration ' 3.000E+01 E 3:000E+01 ' . . ' ED.'

`.. R015 Shieldingfactor, inhalation - ' notused ' 4.00DE-01 ' . . --- ' SBF3

RD17 '. Shielding factor, e%ternal galNild ' not used 7.OOOE-01 ' -' S='

R017 Fraction of time spent indoors ' not used ' 5.000E-01 ' --- F1ND'

R017 ' Practiou of time spent outdoors(on site) ' not used' ' 2.500E-01 ' --- FOTA

R017 ' Shape factor flag, external gamma ' not used ' 1.000E+o0 >0 shows circular AREA. FS
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Site Specifac4Parameter Summary (continued)
0 . . ... User a . Used by Parameter
Menu
......

• P ramet
... .._,-_...... . .._-... . ... .. -.:.._.; .>:

Inp t
...,....

( If
..-...- - . .. ..... ..

d ffe t f rom input) Name. ... .......-:... --_-..._. ..._: ...___.. .

R019 Radii of shape factorarray (usedif FS = - 1): .

R017 ^Outerannular radius ( m), ring 1: . ' not used 5.000E+01 ?RAD SEAPE( 1)
R017 ^ Outer annular radius ( m), ring 2: .... '.not used 9.091E+01 ' . : RAD SEAPE( 2)
R017 • Outer annular radius ( m),ring 3: ^not used ' 0.000E+00

_
--- " RAD SHAPE( 3)

R019 • Outerannular radius (m):ring 4: '-not used '.0.000E+00 ' --- ' RflDSEAFE( 4)
8019 Outer annular radius ( m),ring 5: ' not used 3 0.000E+00 ' ---. ' RAD SHAPE( 5)
R019 Outer annular radius ( m), ring 6: ' not used > 0.000E+00' --- RAD SHAPE( 6)
R019 Outer annvlarradius (m), ring i: ' not used... 3 Q.0D0E+00 ' - RAn SEAPE( 2)
ROli ' Outerannular radius ( m), ring 8: ? not used I 0.000E+00 ' -- RAff SHAPE( 8)
R019 Outer annular radius ( m),ring 9: 'not used •0.0008+00 ' --- ' RAD SHAPB( 9)
R019 Outerannular radius ( m). ring I0: . ',not used 3 0.000E+00 ' --- .... ' RAD SEAPE(1 0)
R015 ' Outer annular radius ( m), ring 11: ' not used ' D.UOOE+UO • . --- . ' gp[1 SEApE(1 1)
R019 Outer annular radius ( m), ring 12: ' not used ' 0.000E+00'. --- .'.RHDSEAFE(12)

11019 Fractions of annular areas within AREA, e _ . . ^ .
R019 ' RingI . .. of used 1.000E+00 ' --- ' FRACA(^1) .
RO15 ' Ring.:-2 . . . ' not used 2.732E-01 > ---. ' FRACA( 2)
R015 ' Ring 3 . . ' not used ' 0.00E+00 ^ ---. ' FRACA(3)
R0I9 ' Ring 4 . ' not used ' O.D00E+00 --- FRACA[4)
R017 Ring5 ' not used •.0.000E+00 FRACA( 5)
R017 ' Ring 6 not used ' 0.000E+00 ' --- - '. FRACA( 6) . ..
R017 ' Rrng 7 . . ? not used 'U.A00E+00 --- . .' FRACR(4)
R017 ' Ring 8 . . .. ... not used ^ 0.000E+00 --- '.FRACA(.8)
R019 Ring 9 not used ' 0.000E+00 --- ' FRACA( 9)
R015 ' Ring 10' not used 0.00pE+00 • , .. . . - . . '. FRACA(SO)
R019 ' Ringll not used '0.000E+OD' .. ' FRACA(11)
R017 ^ Ring12 not used 90..000E+00 _ . ' PRACA(12)

R018 Fruits,vegetables and grain con sumption ( kg/yr) not used 1.600E+02 . --- 61ET(1)
RU18 Leafy vegetable consumption ( kg/yr) not used ' 1.400E+01 ^ ---. ' DIET(2)

RO18 ' Milk consumption fL/yr) ' not used ' 9.200E+01 _. , -. . . . DIET(3)
RO18 ' Meat and poultry consumption ( kg/yr) not used-. 6_300E+01 . .. . 'DIE2(4)
R018 ' Fish consumption ( kg/yr) ^not used 5.400E+00 ' --- . . . '. DIET(5)
R018 ' Other seafood consumption ( kg/yr) '..not used 9.000E-01 ' --- ' DIET(6)
R018 Soil ingestion rate ( g/yr) . '. not used •3.650E+01 ' --- SOIL
RO18 ' Drinking waterintake ( L/yr) ' 9.300E+02 ' 5.100E+02 • --- . • DWI
R018 ' Contamination fraction of drinking water ' 1.0 0UE+00 1_000E+00 --- . .. . ' FDW
R018 ' Conta at on fraction of household water ne t used ' 1.000E+D0 ' Fffi[M
R018 ' Co t at on fraction of livestock water 3 ne t used 1.000E+00 ' 'PLW
R018 Cont t on fraction of irrigation water not used 3 .1 000E+0D-' - ' FIRW
R015 ^ Contamination fraction of aquatic food not used ' 5.000E-03 ' .. . .. . .. ' FR9
R018 Contamination fraction of plant food not used '-1 ' .' FPLANT
R015 ' Contamination fraction of meat • not used -1.' FMEAT
R018 ^ Cont3mination fraction of milk not used ?-1 ' . ' FMILK

R019 ' Livestock fodder intake for meat ( kg/day) ' not used ' 6.800E+01 ' --- . > LFIS
R019 ' Livestock fodder intake for milk ( kg/day) not used ' S_500E+01 ' . --- ' LFI6
R019 ' Livestock water intake for meat ( L/day) not used ' 5.000E+01 ' --- ' LWIS
R019 ' Livestock water intake for milk ( L/day) ' . ' not used ' 1.600E+02 ' --- ' LW26
R019 Livestock soil intake ( kg/day) not used ? 5.000E-01 ' --- ' LSI
R019 ' Mass loading for foliar deposition (g/m**3) not used ' 1.000E-04 ' --- • MLFD
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e!^^a Smmrmry : 116-N-3 DZ (Layer 3) File: 116-N-3 DZ Layer 3.RSD

Site-Specific Parameter Summary (nontinued)

0 . ' - - User' Used by RESRAD Parameter

Menll Parametei...---_
-

_ Inpnt-.. Default.. (If different from 135er input)
_ . -

'. Name
.

R019 Depth of so11 mixing layer[m) not used'' 1 500E 01

-

DM

R019' Depth of roots (m) not used 9.000E-01 --- DROOT

R019 Drinking water fractionfromgroundwater 1.000E+00 1.000E+00 . --- FGWPW

R019 Household water fraction from ground water not used 1.000E+00 BGWEIII

R019 Livestock water fr'actionfrom groundwater not used' 1-000E+00 . FGWLW

.R019 ° Irrigationfraction from ground water not used 1:000E+00 FGWIR

R198 Wet weight crop yield for Non-Leafy (kg/m**2) not used 9,000E-01 YV{1)

R19B Wet weight crop yield EorLeafy (kg/m**2) not used 1i50UE+00 yV(?)

319B Wet weight crop yield forFodder (kg/m**2) not used 1.100E+00 '. vV(3)

R198 Growing Season for Non-Leafy (years) not used 1.400E-01 .. "TE(1)

R19B Growing-Seasonfor Leafy (years) not.used 2)500E-01 --- ' TE(2)

R198 ' Growing Seasonfor Fodder (years) not used 8.000E-02 ---. ' TE(3)

R198 3 Translocation Factor for Non-Leafy ' act used 1.000E-01' TIV(1)

R198 Translocation Factor for Leafy not used 1.000E+00"a' TIV(2)

R19B' Translocatios Factor for Fodder not used 1.000E+00" .. . ' TIV (3)

R198 ' Dry Foliar Interception Fraction forNon-Leafy ' not used 2.500E-01' --- ' RDRYIl)

R19E ' Dry Foliar InterceptionFractionfor Leafy not used ' 2.SOOE-01 --- ' RDRY(2)

R19B ' Dry kbliar Interception Fraction for Fodder not used 2L5D0E-01 RURY(3)

R19B' WetFoliar Interception Fraction for Non-Leafy ' not used 2_500E-01 '--- '.RWET(1)

R19B ' Wet FoIiaz Interception Fraction for Leafy not used 2.500E-01 • ' -- RWET(2)

R19B ' Wet Foliar Interception Fraction for Fodder not used ' 2.500E-01 ' --- RWET(3)

R298 " Weathering RemovalConstant for vegetation not used 2 000E+01' --- WLAM

C14 C-12 roncentration in water (g/cm**3) not used ' 2.0D0E-05 C12WPR

C14 ' C-12 concentration in contaminated soil (g/g) ' not used ' 3.000E-02 ' --- 'C12CZ

C14 ' Fraction of vegetation carbon from soil not used ' 2.OODE=02' --- CSO1L

C14 Fraction ofvegetation carbon from air ' not used 9.8008-01 CAIR

C14 C-14 evasion layer thicknessin soil (m) 3 not used ' 3.000E-011 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) notused 7.000E-09 ' --- 'EVSN

C14 ' C-12 evasion flux rate from soi1(1/sec) not used ' 1.000E-10 --- REVSN

C14 Fraction of grain in beef cattle feed not used B.OOOE-01 ---

-

AVFG4

C14 ' Fraction of grain in milk cow feed not used ' 2.O00E-01 --- 'AvFGS

C14 DCF correction factor for gaseous forms of C14 not used 8.894E+01 ?. --- . COZF

STOR ' Storage times of contaminated foodstuffs (days):

STOR 3 Fruits, non-leafy vegetables, and grain 1.400E+01 ' 1.40D8+01 ' --- ' STOR T(11

STOR Leafy vegetables ' 1.000E+00 1.000E+00 ' --_ ' STQR T(2)

STOR Milk ' 1.000E+00 1_000E+00 STORT(3)

STOR Meatand poultry '.2.00UE+01 2_000E+01 --- STOR_T(4)

STOR ' Fish ' 2.000E+00 ' 7.000£+00 ' --- STOR ^ T(5)

STOR ' Crustacea and mnllusks ' 9.000E+00 7 .PD0E+00 ' --- STOR77(6)

5POR ' Well water LUODE+00 ' 1.000E+00 ' --- . STORT(9)_

STOR ' Surface water 1_000E+00 1.000E+00 ' --- ' 51'OR_T(8)

STOR Livestock foddex 4.500E+01 4..500E+01 ' --- . ! STOR T(9).

R021 ' Thickness of building foundation (m) not used 1.500E-01 • --- FLOORI

R021 ' Bulk density of building foundation (g/cm**3) ' not used ' 2.400E+00 ' --- ' DENSFL

R021 ' Totalporosity of the cover material. ' not used ' 4.0U0E-01.' --- TPCV

R021 Total porosity of the building foundation not used ' 1.000E-01 '--- ' TPFL

R021 ' VOlumetric.water content of the cover material not used 5.000E-02 '. --- ' PH20CV
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Site SpecnficParameter Summary ( continued)
0 User Used by RESR9D Parameter \.ey

^ Menu .- . .... t Ra a eter . , . . Input ^ ^.Default ( If different from user input) > Uame .______ _ ____._._

R021 Volumetsic Water conient of the foundatlon ^^ not used . 3 OOOE-02 PE2OFL
R021 Diffusion coefficientforradon gas (m/sec)
R021 ' in cover material . ^> not used• 2,000E-06 •^ . - ' DIFCV^^
R021 ^• in foundationmaterial not used 3.000E-09 ^^. - • DIFFL
R021 incontaminated zone soil not used.^' 2.000E-06 • . ^ + DIPCZ
R021 • Radon vertical dimension of mixing (m)^ • not used 2.000E+00 HMIX ^ .
R021^ ' Average building air exchange rate ( 1/hr) •not used ' 5.000E-01 ^^ • REXG
R021 2Height of thebuilding ( room) (m) not used • ^2.500E+00 yRp ^ .
R021 ' 9uildinginterior area factor not used ^ • 0.000E+00 - -- pAX
R021 ' Buildingdepth below ground surface ( m) 3 not used > -1.000E+00 • ' -^ DMPL
R021 ' Emanating power ofRn-222 gas not used ^^•^ 2.500E-01 • - - . . • ENIANA(1)^^
R02I Emanating power of Rn-220 gas • not

a . . ^ .a
used -^. '

..e
1.500E-01 •

..
--- • EMANA(2) ^... .. . . ^ . , . .

TITL • Number of graphical time points

^

32

^

.

---

y

. NPTS
TITL • Maximumnumber of integration points for dose • I ^ ^• ^ --- ?^ ^ =_ yMkg
TITL Maximum number of integration points for risk .^^•I S '^^' --- • ^ f gyNM^.^
fffff3ffilffffYffffifffffffiffifffffff4ffffffffflffffff fifffff fffifif fffffffffffififfffffffYfflfffiffffffflffifffffffPfiffffffff

Summary of Pathway Selections

Pathway User Selection

1 external gamma • suppressed
2 ---inhalation ( w/o radon)• suppressed
3^.--.plant ingestion suppressed
4.-- meat ingestion 3 suppressed
5 - milkingestion suppressed

^6 --.aquatic foods • suppre ssed
7 --.drinking water active
-3 --^soil ingestion suppressed
9 - radon ' suppressed
Findpeakpathway doses active

1lfiffffffffffxaflulilliiiiffiffxxxli111l1ffffffff
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Summary : 116-N-3 DZ (Layer 3) Pile:118-N-3DZLayer 3:FAD '

Contaminated Zone Dimensions Initial SoilConcentrations;pCi{g

Area2298 0.00 square meters Am-241 6.070E-03

Tk}icknesS= 3.4-0meters Co-60 9.17OE-01

CoverDepth 1 3.90 meters Ce-135 8.320E-02

.. . . Eu-154 1:620E-02

Eu-S55 9:290E-02

Ni-63 5.120Ex00 -

PU-239 6.310E-03

Pu-240 1:990E-03 -

' - '- Sr-90
-

1.150E+01 . - .. .. -
0... . . . . . . . .. . . ., . . . . . . .

Total Dose TDOSE(t); miem/yr

Basic Radiation Dose liimit =4.0VOE+00 mrem/yr

TotalMixtureSum M(t) = Fraction of HasicDoseLimit Received at Time(t)

t (years) 0.000E+00 1.000E+00 3_000E+00 7600E+00 1 600E+D14 200E+01 4.700E+01 1.390E+02 31000E+02 L 000E+03

TDOSE(t)b 0.000E+00 3.894E-02 1.119E- 01 2.536E-01 4:369E-01 6:159E-01 6r1165-01 2:076E-01.9.669803 1. 074E DS

M(t):0:000E+00 9.736E-03 2.992E- 026.341E-02 1_092E-011.540E-01 1.529£-01 ^-5.189E-D22.411E 03 2 :686E-06

OMaximum TDOSE(t : 6.159E-01 mrem/yr at t = 41.82 n 0-08 years . ' .

0
Total Dose Contributions TDOSE(i,p,t) forlndividual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 4.182E+01 years

0 WaterIndependent Pathways (inhalation exoludes radon)

D Ground Inhalat ion Radon -
____._..._....___

Plant
_....._... ........

Meat
.......... ......

Milk
................

Soil
.......... ......

Radtio- AAAPPAP3W,A
.___

AAAAeII+ NiAIV$AAAAAAAPAAA^ AAAAAAAAAAAAAAAA AAAAAAFAAAAAAP.PA ^AA^ .

liuclide mrem/yr £ract. mrem/yr fract. mrem/yrfxact. mrem/yr fract. m_em/yr fract. em/yr £Yact. mrem(yi fract.

Nssclide
AAAAA)1AA AAAAAAAAA AAPPAA AAAAAAAU AAANiA AAAAAAAAAAP.AAIe AAAANilViA APPAY4 elAeIAAAAAIf AAAAIW APPPS_YMA AAAAAA AAAAAAAAA AAAAu

Am-241 0.000E+00 0.0000 0_000E+00 0.0000 0_000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0.0000

Co-60 0.000E+00 0-0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000 0:0005+00 0.0000

Cs-137 0.000E+00 0.0000 0.000E+00 00000 0.0005+00 0.0000 0.000E+90 0.0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+00 0-0000

Eu-154 0.000E+00 0.000D 0.000E+00 0.0000 0,.000E+00 0-0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0-0000

Eu-155 0.000E+00 0-0000 0.000E+00 0.0000 0.000E+000_0000 0.000E+00 0.0000 0.000E+00 0.0000 . 0.000£+00 0.000 0.000E+00 0.0090

Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+0 0:0000

Pu-239 0.000E+00 0-0000 0.000E+00 0.0000 0.000E+00 0-0000 0.000E+00.0.0000 0.000E+00 0_0000 0:000E+00.0.0000 0.000E+00 0.0000

Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+00 0.0000

Sz-90 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0_000E+00 0-0000 9.000E+00 0-0000 0.000E+00 0.0000 0.000E+00 0.0000

ififfff fffffffYf fffifi fifffifff ffffff i4iiiYiifififif fffffffff 3111x1 liifiiiif fffFff fffffffYf ii£Yii iifffffif ffffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0-0000 0.000E+00 0.0000. 0:000E+000.0000 0.000E+00 0.0000

^
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Total Dose Contribution8 TDOSE(i,p,t) for Individual Radionuclides ( i7 and Pathways (p)
As mrem/yr and Fraction of Total Dose Att4.182E+01 years

0 Water Dependent Pathways-
0 WateY 4ish Radon _ _Pla'Plan Milk All VaEhwaysx........ . . ........ ..... .....:_.
Eadio- AAAAAaAAAAanxAAA AAPJSPAAAnaAanaAA AAAAaAAAAAAPAAA4 p4 AAAppApppAAAAAp.A ppApppAAqpppAAqA AApppppppppppppp
NucTidemrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr £ract: mrem/yrfract. mrem/yr fPact. mrem/yr fract.
Nuclide

AAAAAP.A kWAAIUII+ AAAAAA P.AAP.AAHelA AAAAAA AAAAAAUA APSAAB AAP_ATka^ AaAAAA AAP.AP.AkA.A AP.I-&U AAAAAnPISk P.APSi4A AAi:APAAtuI AP..AP.AA
Am-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000Co-60

0L000E+00 0.0000. 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0-0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-139 0.000E+00 0-0000 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.00000.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 D.0000
Eti-154 0.000E+000.0000 0.000E+00 0.0000 0.000E+000:0000 0.000E+00 0.0000 0.0005+000.0000 0:0008+00 0.0000 0.000E+000t0000
Eu-155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000,..0.000E+00 0.0000 0.000E+00 0-0000 0.000E+000.0000 0.000E+00 0.0000
Ni-63 4.512E-04 0.0009 0.000E+00 0.0000 0 O00E+00 0.0000 0.000E+00 0.0000.0.000E+00.0:0000 0.000E+00 0.0000 4.512E-04 0.0007
Pu-239 2.843E-09 0.0000 0.000E+00 0.0000 0.000E+000-0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+00 0.0000 2.843E-09 0.0000
Pu-240 2.058E-08 0.0000 0.000E+00.0.0000 0.000E+00 0-0000 -0.000E+00 0.0000 0.000E+00 0.0000 0:0002+00 010000 2.059E-08 0.0000
Sr-9D 6.155E-01 0.9993--0.000E+00 A.0000 . 0.000E+00.0..0000. -0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 6.155E-01.0.9993
ffffffffffff£fff fff£f£ fifflfffff£fiff fffffffff fiiffi£fffffiffffffff £ffffffif ffffff fffffffiffffiff ffffffififfffff
Total 6.159E 01 1.0000 01.000E+00 0.0000. 0_000E+00 0r00p0 0 OOOE+bQ 0.0000 . 0.000E+00 0.0000 0 .000E+00 0.0000 6.159E-01 1.0000
0*Sum of all water independent and dependent pathways. . . . . . .

G-706

^



^
^
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Sammary : 116-N-3 DZ (Layer 3) File; 116-N-3 DZLayer 3.RAD ^ ^. . . .. . ^ ^ .^ ^

TotalDose Contributions TmSE(i,p,t)£or,Individnal Radionuclides (i)end Pathways(p)

As mrem/yrandFraCtioss o£TOtal Dpee Att= 0.000E+00.years

0 Water Independent ?athways (rnha2ationexcludes radon)

0 Ground Inhalatlon Radou Plant. Meat Milk Soi1
A_______....__ .__ a _

Radio RPN^AHPlv>AAAAAAA AAAA'AAAARRAAAIUlA ^
._.._...-

a' naa npfqjp,y ^AAP LAjV,q _AAA4SATAAAAAAAAp^

NucliHe mrem/yr fract mrem[yr £ract mrem/yr fract mremAyr fract_ mrem/yr fract_ mrem/yr fract mrem/yt fract.

AiAAAA AAAAAAAe1A AAdnN+ nAAA.4APAA AdP.iZA AAAAAAAA.4 AAAAAA AAAAAP.AAA P.ASAA.4 AAAAAWTi AAAPPA AAAAAAAAA APASAA ign n..aa Apppu

Am 241 0 L000E+000..0000 0.000E+00 0.0000.0.000E+000:0000 0:000E+00 0..00009 000E+00 0_0000 0.0005+00 0.00000 .000E+00 0_0000

Co-60 0.:000E+000.0000 0.4002+00 0.0000 0:000E+00 0.:0000 0.000E+00 0.00000 1000E+00 0_0000 0.000E+00 0.0000 0.000E+00. 0:0000

Cs-137 0.000E+00 0_0000 0.:000E+00 0.0000 9..090E+00 0.0000 0.000E+00 0.00000 .000E+000.0000 0_0002+000.00000.000E+00.0.0000Eu-154
0,000E+00 0.00000.000E+00 0.0000 0 a00E+00.0.0000 0.000E+00 0.:0000 0.000E+00 0.00000.000E+00 0 0000 0..0002+000.0000

Eu-155 9i000E+00.0.00000.000E+00 00000 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000 0.000E+00 0 - 0000 0.000E+000.0000

311-63 .0 .000E+000z0000 0 000E+00 0 00000:000E+00 0,0000 0.000E+00 0:00009.000E+00 0_0000 0 000E+00 0 .0000 0:000E+00 0.0000

Pu-239 0_000E+000:0000 0 :000E+00.0:00000.000E+00 0.0000 0.400E+00 0_0000 0.000E+00 0.00000.000E+00 0 0000 -0.000E+00
0:0000PU-240-0.000E+000.0000 0.000E+00 0_0000 0a000E+00.9.0000 0.000E+00 050000 0.000E+00 0:0000 0.000E+00 0.00000.1000E+00-0:0000 .

Sr-90 0 .000E+00 0 10000 0_000E+00 9 000D.0.004E+00 0.00.00. 0 .000E+00 0.0000 0 .000E+00.0:0600 0000E+00 0 0000 .0.a000E+00.0;0000

f3fffff fffffffff ffE4ff 4ififii3£ f3Fizffiiuufi fx:ul IlzfiYffi 4fffff i4ixiifll zfffff fifffffff fffiil1Lxffiii£ffffYf
Total 0 :000E+000.0009 0 AOOE+000.0000 0 .000E+00 0_0000 0.000E+00 0 .0000 0 .000E+00 0:0000 0 009E+00 0.40000.000E+00 0.0000.

0
, . . .. . .. .

TotalDOSe Contributions TDOSE(i,p-„U for Individual RadionuclidesW and Pathways (p)..
As mrem/yi' and Fraction of Total Dose At t - 0.0005+00 years

0WaterDependent Pathways
0- water Fish Radon Plant Meat Milk AllPathways*Radio-________________xaAelAaAaaAanAA AA AAAAAAAP.£s4AAAAPA._____AAAAA__AAAAAAAAA ..:__. _________

AAeIAAAAAAAAaARna
._.____ .__ ._

AAaA.SAAAAAAAAAAA
_. _.-___. ._

Aa. aAaAAAAaAaRaAAAA LAAAAAAAAAAAAAAA . .

NucSide.:mrem/yr£ract. mrem/yr Eract. mrem/yr frac[_ rt¢em/yr fract mremfyr fiact. mrem/yr fraet.mrem/yr fiact.

AAAAPIN
_.... _________A

AAAA
____FW AFIAA_____AAAnA AAAAAA AAAAAAAAA

_._._.___
AAAAAA ANiAAAAAA

__.__
AAAAAA A1..._._.__'+^AAAAAA A

_.__._
AAPAAAtNA AAtaAAA AAAAAAP0. %APAA AAAAAAAP.A ARAAAA

Am-241 .0 .000E+000.0000 .0.000E+00 0.00000 000E+00 0 A000 0.000E+00 0 00000.000E+00 0_0000 0:000E+00 0 0000A:000E+00 0.0000

Co.60 0.000E+00 0.0000 0.000E+000.0000 0:000E+00 0.0000 0:000E+00 0.0000 0.000E+00 00.0000 0.000E+00 0 0000 0:000E+00 9.0000

Cs-137 0.000E+000.0000 0.000E+00 0.00000:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0 0000 0:000$+000.0000

Eu-154 -0.000E+00 0.0000 0:000+00 00000 D.000E+000.0000 0 .000E+00 0.0000 .0.000E+00.0.0000 0.000E+00 6.60000_000E+000.0000

En-155 0.000E+000.0000 0_000E+00 0.0000.0:000E+00 0:0000 0.000E+00 0.00000.000E+00 0.00000.000E+00 U 0000 0_000E+00
0.0000.Ni-63

0.000E+00 0.0000 0:000E+00 0.0000 0.:000E+00 0.0000 -0.000E+00 0.0000 .0.000E+00 0 .0000.0 .000E+00 0 00D0 0:000E+00 0.0000

Pu-239 -0.000E+00 0.0000 0.000E+00 0.0000 0:000E+000.0000 0:000E+00 0.0000 0.000E+00. 0.0000 0.000ES00 0.0000.0 .000E+000.0000

Pu-240 0.000E+00 0.0000 0 s000E+00 0.0000 0.:000E+000.0000 0 .000E+00 0.0000.0:0008+00 010009 0.000E+00 0.0060.01000E+00 0.0000

Sr-90 0_000E+00 0.0000 01000E+00 0 0000:-. 0:000E+00 0.0000. 0.000E+00 0.0000 0:000E+00 00000 0.000E+00.0:0000 0.000E+00.0.0000

ixxxslxifiiffiffffYiffYffii3fififffff fffffffff ff4fff f'xff3fffFIllfff fififfazrIlxlxr Ilxrxzxll Illzfifii31f1Yfffxxxx
Total 0.000E+000.0000.0.000a+00 0.00000.000E+000.000U 0.000E+00 0 0000 0.000E+00.0.0000 0.000E+00 b 0000U.000E+000.0000
0*Sum of all water independent and dependent pathways. .. .. ,.. .

C-107
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Summary : 116-N-3 DZ (Layer 3) File: 116-N-3-DZ Layer 3.RAD

Total Dose Contributions TWSE(i,p,t for lndividualRadionuclides {ip3ndPatNways (p)
As mrem/yr and Fraction of Total Dose At-0 = 1.000E+00 years

0 Nater ZndependeatPathways (Inhalation excludes radon)
0Gxound lnhalatic+n. Radon Plant Meat Milk 5oi1.... ...... ... .. . _.. ...._ ...__ ..__ ._..__.: ....1.. _. __._.._._ _ ..__....___ . _ . .__ __.__..___....
Rad'ro- ^nn AaAAAAAAAAAAAAAA,...aAAaaAAAAnBaAMA ..AAAAAAAAAAAAAASA..aAaaAaaanaAAaAnA aaAAAAAAAAAAAAPA AAAAPAAaAANV1AAA

Nucl'xde mrem/yr£ract. mrem/yr Eract. mrem/yr fract. msem/yr fract: mrem/yr fract. mrem/yrfract.mrem/yrfract.

AAAAAAA AAAAAAAFN AAAM AAA^AAfWA.4 AAAAAAAASi AAAAA4 AAAAAAAAA AAAAAA AAA^ AAAAAA P.AAAAAAAA AAAAAA PAAA^ AAFVAAP.'

Am-241 0.000E+00 0.00000.000E+00 0.00000:000E+000.0000 0:O00E+00 0.00000.000E+00 010000 -0:000E+00 0.00000:000E+00 0.0000
00-60 0.000E+00 0:00000,000E+00 0.0000 0.000E+000.0000050008+000.00000:000E+00 0.0000 0:000E+000.0000 0.000E+00 0.0000

Cs-139 0.000E+00 0:0000 0.000E+000,.0000 0.000E+00 0.0000 0 .000E+000.00000.000E+00 0.0000 0:000E+00 0:0000-0.000E+000:0000

Bu-154 0.000E+00 0.0000 0.000E+00 010000 0.0008+00 0:0000 0.0008+00 0:0000 0.000E+00 0:00000.000E+00 0.00000.000E+000.0000

Eu 155 0.000E+00.0.0000 0.000E+00 00000 0.000E+00 0.0006 0.0605+00 0.0000 0.000E+000.0000 0:000E+00 6.0000 0.000E+000:0000

Ni-63 0.000E+00 0:0000 0.000E+00 0.0000 -0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0:0000 0:000E+000.0000-0.000E+00 0.0000

Pu-2390 .000E+000.00000L000E+000.0000.0,000E+000.00000000E+00 0_0000 0 .000E+00 0.0000 0.000E+000.0000 -0+000E+000.0000

Pu-240 0.0008+00-0.00000.000E+00 0:00000.0008+000.00000.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0:0000 0.000E+000.0000

Sr-90 0.0008+000L0000 0.000E+000.00000.0005+000.0000-0.0008+00 0.0000 0.000E+00. 0:00000000E+00 0.00000.000E+00 0:0000

iafffff fffffffffffflif3ffiiffiE^Bffffifffffffff ffffff3ffffffffffffiE 8fi3iffif ffffif Piffffiff Ifffff -fffaffifffffiff
Total 0.000E+000.0000 0.000E+000.00000:000E+00 0:00000.000E+00 0.0000 0:000E+00 0.00000:000E+00 0.00000:000E+000.00000

Total Dose ContributionsTDOSE(i,p,t)for Individual Radionuclides (i) and Pathways(p)
As mrem/yrand Fractios-o€ Total Dose At't = 2.000E+00 years

0 Water DepeadentPathways

0Watev Fish Radon Plant Meat Milk All Pathways*
_.___...._..

Radio- AAAAAAAAAAAAAAAA
. . -_ .. _______________.

AAAAAAAAAN9f
_
AA

. :.. . ____._._.. ._ ... ____..___.
AAAAAAPAApFppANiAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAI^A AAAAAAAAAAAAAAAAPAAAAAAAAAAA:A.A

Nuclide mrem/yr frac0. mrem/yr fiact. mreMyr Eract. mrem/yr fract. mremJyr £ract. mrem/yr fract. mrem/yrfract.-_

^U
^A^A ^.^^^ AA^A ^^^A ^kA^A ^^

AkkxkAAU AUM

Am-241 0:000E+00 0.0000'0..000E+00 0.0000 0.0008+000:00000.000E+00 0.0000 0.0008+00 0.00000.000E+00 0.0000 0.000E+00-0.0000

00-60 0.000E+00 0.0000 0.000E+00 00000 0.000E+00 090060-0:000E+000.00000.000E+00 0:00000.000E+00 -0.000 .0.000E+00 0.0000

Cs-139 0:000E+00 0.0000 O.O00E+000.0000 0.0068+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000.0000 0.000E+00.0.0000

Eu-154 0:000E+00 0.0000 b:000E+000.0000 01000E+000.00000.000E+000:0000 0:0008+00 0.0000 0.0008+00 0.00000.000E+00 0.0000

8u-155 0.000E+00 0.0000 0_000E+00 0.0000 0.000E+00 0.00000:000E+00-0.0000 0.000E+00 0.0000-0.0008+000.0000-0.000E+000.0000

81-63 1.440E:05 0.0004 0.000E+00 -0.0000 0S000E+00 0..0000 0.000E+00. 0.00000.000E+000.0000 0.0008+'00 010000 1.440E-050.0004

Pu-239 1.693E-12 0.0000 0:0008+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00001C613E:12 0:0000

Pu-240 1.212E-13 0.0000 0.000E+00 0..0000 0.000E+000:0000 0:000E+00 0.0000 0:0008+00 0:00000>000E+00 0:00001.212E-11 0.0000

S[-90 3:893E-02 0.9996 0.00E+00 0.0000 0 .000E+00 0.0000 0.000E+00 0:0000 -0.000E+00 0.0000 0 .000E+00 0.00003.893E-02 0:9996
_-•_•_-

....._. ......... ...... ......
ssxxzxx xuxxull ffffffRffffffff fznz2 xxuuxlx xlxux xxxzxixxl xxxrxz xlna1fx2 xfllff fffx1E111 YffffffxulaxxlIlnlf
TOtal 3:894E-02 1.0000 0.000E+000.0000 01000E+00 0b00000.000E+00 0.0000 0:000E+00-0:00000.000E+00 0.00003.694E-02 1.0000
0*SUm of all water independent anddependent pathways.

C-108
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Suemmry : 116-N-3 DZ (Layer 3) File:116- N-3 DZ Layer 3RAD

-TotalDOSe Contributions TD03E (i,p,t) for Individual RadionucZides (i)and Pathways (p3,
Asmrem/yr and Fraction of Total DoseAtt= 3.000E+00 yeats

0 water Independent Pathways(rrhalation excltidesradon)

0 Ground Inhalation Radon Plant Meat

AA

..

nAN

" Milk goil

n ARadio- PL^ PAAAAAAAAAARAAP.A .̂AAA AAAAA^ AAAAPWRA a^N+ AAP.AAAAA$A nAA

Nuclide
....._

mr.em/yr
_.___

AA AAA

fract.
ANA

mzem/yr
AAAAAAAAA

£ract_
AAAAF A..

mrem/yr
AAAAAAPAA

tract
AATAAA

mrem/yr fract.
AAAAPAAAA AAAAAA

rem/yr
AAAAAA AA-

fract
AAAAAA

n¢em/y
AAA AAAAO

fract
AA AAA

rem/yr
A AAAAAAA:

fract.
PS Af AAAAAAAnI^

Am-281

AAA A

0:000E+00

AA

0.0000 0 .000E+00

^

0.0000 0:000E+00 0.0000

.

0.0008+00 0.0000

A .

-0..000E+00 0:0000

A

0.000E+00

, R

0.0000

A

9,000E+00

i .

0.0000

CO-60 0.000E+00 0.0000 . 0.0003+00. 0 _0000 0l000E+00 0:0000 0:000E+000.0000 0:000E+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000

Cs-13S 0:000E+0D. 0.0000 0.000E+00 00000 0:0008+00 0.0000 0_000E+00 0.0000 0:000E+00 0a0000 0.0008+00 0 0000 0.000Et00 0:0000

Eu-154 0?0002+00 0.0000 0[000E+00 0:0000 0.0003+00 -0.0000 01000E+00 0.0000 0 1000E+00 0.0000 0.0008+00 0_0000 0.000E+00 0:0000

EU-155 0.000E+00 0:0000 0-000E+00 0 000.0 0.000E+00 0.0000 0.0098+00 0.0000 0.000E+00 0.0000 0 .000E+00 0 0000 0.009E+00. -0.0000

Ni-63 0.000E+00 0;0000 0.000E+00 0.0000 0>000E+00 0-0000 0:000E+00 0:0000 .0.000E+00. 00000 0.000E+00 0.0000 0>000E+00 4:0000

Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+04 0.0000 0.000E+00 0+0000 0.000E+00 0.0000 0:000E+00 0L0000 0.000E+00 0:0000

Pu-200 0 .000E+00 0.0000 0:000E+00 0:0000 -0:0002+00 0.0000 -0.000E+00 0 0000 0.000E+00 0:0000 0.0003+00 0.0000 9.000E+00 0.0000

8r-90 0 .000E+00 0.0000 0:0008+00 0.0000 0_000E+00 0:0000 0_000E+00 0.0000.- .0.000E+00 0..0000 0.000E+00 0.0000 0 000E+00 0,0000

I11Y"Iif fflifffil xilfff Yffff£fff ffffff fiiffifff fiPflf fiflluu 111111 lilxluff Ylxixl fffffffff ffffff ffff1I111 illisl
Total 050008+00 0.0000 0.0008+00 0.0000 0 .000E+0O 0i0000 0 :000E+00 0.0000 0:0003+00 0.0000 0 .000E+00 0.0000 0 :000E+00 0.0000

0
. . . . . . . . . . .

Total DoseContributions TDOSE (i,p,t) for Individual Radionuclides (i) and Pathways (p)-
As mrem/yrand Fraction of TotalOoseAt t= 3 A00£+00 years

0 Water Dependent Pathways

0-. - Water Fish Radon Plant - Meat .-. Mil k All Pathways*
Radio- AAAAAAAAAARAAAAA^ AAAAAeAAP.AAi4APA n ' nann n ypAAA A.AAAAAAAAAAAAAAA gAAAApAAApAAATAA AP:ApppAAAAAAAAAA

Nuclide
______

A

mrem/yr
AA ^

fract.
__...

A

mrem/yr
RA AAAAAI

fzact.
AAAAAi

mrem/yr
______

A AA

fzact.
N A

mrem/yr fract.
______._

AAAAAAA A AAtu

mem/yr
.._._
AAAAA iAS

fract.
AP AA A

mrem/yr
......_.

AAAAAA AA

fract.
PAAAAA

mrem/yr
.___
A AAAAnAI

fract._____.
AAA AAA

Am-241

AAAA A P

0:000E+00

AAAAA

0 A000

A I

0:000E+00

l

0_0000

AAAAA A

0_000E+00

.

00000

AAA I

0.000E+00 0.0000

.A

0.000E+00

. A

0:0000

+

0.000E+00 0.0000

A i

0.000E+00

AAAAAA

0.0000

C6-60 0C000E+00 0.0000 0000E+00 0:0000 -0.000E+00 0:0000 0.000E+00 -0.0000 0.000E+00 0.0000 0 000E+00 0.0000 0..000E+00 0:0000

Cs-130 0:000E+00 0.0000 0:000E+00 0.0000 0 .000E+00 -0.0000 .0.000E+00 0:0000 0:000E+00 0:0000 0.000E+00 0.0000 0S000E+00 0:0000

Eu-154 0.000E+00 00000 0.000E+00 0:0000. 0.000E+00 0:0000 0C000E+00 0.0000 0:000E+00 0:0000 0<000E+00 0 0000 .0.000E+00 0.0000

Eu-135 0:000E+00 0.0000 0.0002+00 0,000Q0 0.000E+00 0:0000 0+000E+000.0000 0.000E+00 0.0000 0 000E+00 0.0000 0 .000E+00 0 :0000

Ni-63 4:279E-05 0.0009 . 0:0008+00 0 0000 0.000E+00 0.0000 0:000E+90 0.0000 0.000E+00 0:0000 0.000E+00 0.0000 4.279E-05 0.0004

Pu:239 1:509E-11 0.0000 0 :000E+00 0:0000 0.000E+00 0.0000 0:000E+00 0.0000 -0:000E+00 0.0000 0.000E+00 0.0000 1.507E-11 0.0000

Pu-240 1:093E-10 0.0000. 0.000E+00 0.0000 0 .000E+00 010000 0 .000E+00 0.0000 0 .000E+00 0:0000 0 :000E+00 0:0000 1.093E-10 -0.OOOO

Sr-90 1.116E-01 0:9996 0.000E+00 0.0000 0 .000E+00 0.0000 0000E+000.0000 0.000E+00 0:0000 0:000E+00 0 0000 1.116E 01 0.9996

ififlli iffffffzf YfYfff fffffffff ffffff ff1f31l1f 111111 if4fxllff ffffff fifii_fif ff4111 11i1111zz 1IIIII Iliffffft xfixll
Total 1:110E-01 1.0000 0:000E+00 0_0000 0.000E+00 0:0000 0000E+00 0.0000 0 :000E+00 0.0000 0.000E+00 0.0000 1:129E-01 1.0000

0*SUm of all water independent anddependent pathways. . . . '

^

C-109
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Summary : 116-N-3 DZ (Layer 3) Pilea116 N 3 DZ Layer 3 RAD . - ^

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclydes(i)and Pathways(p).
As mrem/yr and Fraction of Total Dose At t=9.600E+00years

0 Water Independent Pathways (Inhalation excludes iadon)

..___._
0 Ground Inhalation RodonPla tMea£^ Milk
Soi3RadnoAAAAAAAAAAAAAAP'A AAAAAAAAAAAAAAi+A ^_A9AA ^AAAAAi+A AAAAAAAAAAAAAAAA^A AAAAAAAAAAAAAAHP.
Nuclidemrem/yr fract mrem/yr f act mre /yr fract mrem/yr £ract. mrem/yr fract ,mrem/yr fract. mrem/yr Erac0._._..._

AAAAAAnA AAAARA
_ .._.__ ._ .

AAAAAAA.t.A PAAAAA .AAPAApAAA ARAFilu3
__.... __._ _ _

AAAA
__._ -
AAAA3 AAAAAA

.__._.. ..._.___.
AA

.__-._
AAAAAOTSA AAAAAAAAAAP;AelAel AAAAAAA ASAAA.4AAAAAAAA.q fPAFpp
Am-241 0.0002+00.0.0000 0 :000E+00 0.00.00 0.000E+00 0.0000 0 000E+q0 0.0000 0 .000E+00 0,0000 0.000E+00 0 0000 .0.0008+00 0.0000
Co-60 0.000E+00 0.0000 0.000E+.00 0.0000 0 .000E+00 0:0000 0.00.0E+00.0..0000 0.00.0E+00 0.0000. 0.000E+00 0+0000 0:000E+00 0.0000
C5-137 .0.000E+00.0.0000 0.000E+00 0 0000.0.D00E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0:000E+00 0.0000 0 .0008+00 0.000D
Eu-154 0.000E+000.0000 0.000E+00 0.00000.000E+00 0.0000. 0.000E+00 0:0000. 0.000E+00 0.0000 0:000E+000.0000 0.000E+00 0.0000
E¢ 1550.`0005t60 0.0000 0 000E+00 0,0000 0.000E+00 0.0000 0,00UE+00 0 0000 0.000E+00 0.0000 0.000E+60 0.00000_0008+00 0.0000
Ni-63 0.000E+000.0000 0 .000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0L0000 .0.000E+00 0.0000 0.000E+00 0.00000.000E+00 0.0000
Pu-239 0.000E+000.0000 0.000E+00 0.00000.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00000.000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 -010000 0.000E+00 0.0000 -0.000E+00 D.0000 0.000E+00 0.0000 0:000E+00 0-0000
Sr-90 0.000E+00 0.0000.0 ,000E+00 0.0000 0.000E+00 0.0000 0.900E+00 0.0000 0,000E+00 9:0000 0.0008+00 0.0000 0 .000E+00 0.0000
ffffififffffffff ffffif ff£fflfff fff£ff fffffffff fffilf fffffifff4fffff fffffffffff"Iffffffffffififffff f£fifffrf ffffff
Total 0.000E+00 0.0000.0.000E+000.0000 0.000E+00 0.0000 0.0008+00 0,0000 .0.000E+000.0000 0.000E+00 0.0000 0.0008+00 0.0000o . . . . . . . . . .. . . .

Total Dose Contributions TDOSE(i;p;t) for Individual Radionuclides (i)and Pathways (p)
As mrem/yrand Fraction of Total Dose At C=J 600E+00years

0 Water Dependent Pathways
0..,. water Fish Badon Plant Meat Milk AllPathways*..__.._..._.._.. ..____...
Radio- AAAARAAAARAPAAAA AAAAAaPAaaaAAaAAAaAaAAAAaAAAAtaAAAAApAAAAAAAAAAieA AAAAA'pAApppAAapA pppAAqppppAjiAApApppAppppqpppAANj
Nuclnde mre /yrfract. mrem/y f cL mre /yr fract' mrem/yr fract.mrem/yr fvaet.' mrem/yr fract_ mrem/yr fract.
AAAP.AAA AP.AA^ AuR_4.L AP.nAAP-4DA AAP.ThA AF.AAAP+PTt AAAAAA AAAARAAU FNPI4A AAAAAA AAAP.PAAAA ICAAAA
Am-2410 000E+00 0.0000 .0.000E+00 0.00000.00UE+00 0.0000 0:000E+00 0.0000 0:000E+00 0.0000 0.,000E+00 0.0000 0.000E+00 0_0000
CO-60 0 00AE+000..0000 0.000E+00 0.0000 0 000E+00 0.00000.000E+00 0.0000 .0.000E+00.0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000 0 .000E+00 D.0000 0 000E+00.0.0000 0.000E+00 0:0000 0.000E+00.0.0000 0.000E+00 0:0000 0.000E+00i0.0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000 0.000E+00 0.0000 -0,000E+00 0_0000 0.0008+00.0.0000
E¢-155 0.000E+00.0.0000 0.000E+000.0000. 0 .000E+00 0:00000.0068+00 0,0000. 0,000E+000.0000 0:000E+00 0.0000 0.000E+00
0.0000Ni-63

1 OSOE-04 0:0004 0.000E+00 0.0000 0.000E+00 0.0000.0.000E+000.0000 0.000E+00 0.0000 0.000E+00 0.0000 1 .050E-04 0-0004
P11-230 9.640E-11 0.00000.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -0,000E+00 0.0000 0.000E+00 0.0000 9.648E-11 0.0000
Eu-2406.994E-10 0.0000 0,000E+00 0.0000 ,0.000E+00 0.0000 9.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000 5:994E-.30 0.0000
Si-90 .2.535E-01 0.9996 0 O00E+00 0 0000 A O00E+00 0.0000 0.000E+00 0 0000 0:0008+00 0.0000 0 000E+00 0,0000 2.5358-01 0.9996
fffffff ffflFYffffffffffffffffff fffffifffffiff£iffffl iffffffff ffffff fffffffff ifffff fffffiffl Ifffff ffflfffff4fff3f
Total 2.536E-01 1.0000 0.000Ew00 0 0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 D.0000 2:5362-01 1.0000
0*SUm of a1lwater independent and dependent pathways. . . . ... .

G?i0
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TotalDoseContributionsTDOSS(i,p,t)forlndividValRadionuclides(i) and Pathways (p)
Asrem/yr and Fraction of Total DoseAt t= 1 600E+01ears

0 water independent Pathways(Inhalation excludes radon)

0 Ground Iahalation Radon Plant Meat Milk
Soi2Radio-

PSAAfiAAAAAAAAAPA
__.______-

aa^ pppp^ppppAppApAp
. .

na yAAap,
___^...... ...... .. ......... ..-..._.. . ___.......: .____.._._

. ^A . AApAppApppppAliAA AAA AAAAAAAAAAAAAAAA

Nuclidemrem/yrfract. miem/yr tract.arem/yraEract. mreMYr fract. mrem/yrfract mrem/yr tr'act. mrem/yr^:£ract.
..._ ____ _.._-..__ ___.__ .-._.._..__..._- _ .-_:

AAAAAAA AAAAAAAPAAAAeIAA AAAAAPAAh AAAAAAAAAAAAAAA AA^AFA A^AAAA^I+ AAAAAAA9AAAAAAIiAAAAAA AAAAAAAAA AAA0AA F:A.APAAAa AAAAPA

Am-241 0:000E+000_0000 0:00pE+U0 0.0000 0.000E+00 0.000U 0.000E+00 0.0000 0.000E+000.0000 0:000E+00 0.00000.000E+00 0.0000

Co-60 0.000E+00 0C0000 0.0005+00 0.00000.000E+00 00000 0.0608+000.0000 0L000E+00 0.0000 0i000E+00 0.00000 :000E+000:0000

Ca-137 0:000E+00 0_0000 0:000E+00 0 0000.0_000E+00 0.0000 0:0008+00 00000 0 I000E+00 0.0000 0:000E+00 0 0000 0.000E+00 0_0000

Eu-154 0_000E+00 0.0000 0:000E+000.0000 0.0008+00.010000 0.0008+000 00000.000E+00. 0.0000 .0:000E+00 0.0000.0+000E+000.0000

Eu-155 0.000E+00 0.0000 0.000E+00 0.00000.0008+00 0.0000-0_000E+00 9_00000.000E+00.0_00000.000E+00 00000OCo00E+000:0000Ni-63

0 .000E+000.0000 0.0008+000.0000 0.000E+00.0t00000_000E+00 0.00000.000E+00 0.0000 0:000E+00 0.0000 .0..0008+00 0.0000

Pu-239 0.0008+00.9_0000 0:000E+000.00006.000E+00 010000 0.000E+00 0[0000. 0.000E+00 0.0000 01000E+00 0.000 0.000E+000 0000

Pu-240 0.0008+004:0000 0_0008+000:0000 0 .000E+000:0000 0.000E+00 0:0000 0.000E+000.0000 0:0008+00 0 0000.0.000E+000:0000

Sr-90 0:000E+00 0.0000 0.000E+00 0:0000 0 .000E+000:0000 0 .000E+00 0.0000 0 ]000E+00 -0.0000 0:000E+00 0.00000 000E+00 0.0000

4fYifYf iiiffffif"iiiii4 YiiiEziff i3ififFf4FffYf£fFxxll 4ifi£i111iiiiiY iiif4fffY Ff£ill 3ifYf£FiifffffPiiiliYfff£3iffixotal
o.oooE+oo 0.0000 o:oooe+ooooooo o.oooE+ooD,uoaoD.oooE+oo o:ooooo:oooE+ooo.oooo o:oooE+DO o:oooo o.oooE+oo 0.0000

0
TotalDDseContributionsTDOSE'(i,p,t)for IndividtialRadionuclides (i) and Pathways (p)

As mrem/yn and Fraction of Total DoseAt t 1 600E+01qears '

D. 'Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*

Radio- AA
_..__._..

AAPlv?HPAAPPSAAA.A
._.._._'.__ _________ .__._ ..

F:AAAAAA........AAAAAAAAA
.......... ..

AAA
_:_...._. .Fd.. ,...____._

AAAAAAAAAAAAAA9A AAI^AA.9AAAAPAPAAA.AAAAAAAAAARAP.WFWAAAAAAAAAA*v

Nuclide mrem/yr fract: mtem/yr rract: mrem/yr 8ract mrem/yrf ct. mr m/yr fract mremlyr £ract mrem/yrfract.
_-__.

AAA2AAAAAAAAAAI^.AAAAAA.AAAAAAAAS.AAAAAA APS.A4AAAA SiAAAAA AAAAHAAPA AAAAAA: AAARPrAPIV4 ISAAAAAAARAAAAAA AAAAAA AAAAAAAAA AAAAAA

Am-241 01000E+000.0000 0:000E+000L00000.000E+00 0.0000 0 1000E+00 0:0000 0.000E+000:00000 1000E+00 0.0000 0_000E+00 0.0000

CO-60 0.000E+000.00000 :000E+000.0000 0.000E+000.0000 0 .D00E+000:00000 .000E+00 0.0000 0:000E+00 0.0000.0.000E+00 0:0000

4s-137 .0.000E+00.0_00000.000E+00 0.0000 0.000Et000:0000 4:000E+00 0.0000 0.000E+00 0.0000 e1000E+00 0_00000L000E+000:0000

Eu-154 0:000E+00. 0.0000. 0.0008+000.0000 0:000E+00 0:0000 0,000E+00 0:0000 0:000E+00 0i00000_000E+00 0.0000 .0:000E+00 0.0000

EU-155 0 .000E*00 0 .0000 0_000E+000_0000 0.000E+000.0000 0:000E+00 0:00000[000E+000:00000.00E+00 0.0000:.`0 :0008+000 ,0000

8i-63 2.0018-04 0.00050.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0L00000.000E+00 0.0000 0:000E+00 0.0000 2:OO1E-04
0.0005Pu-2394!249E-100:00000.000E+00.0.0000.0.000E+000.0000 0 :000E+00 0;0000 0.000E+00 0.0000 0:000E+00 0:00004.2495-10 0:0000

PU-240 3.099E09 0:0000.0..000E+U0 0:0000-0+000E+00 0.0000 0 :000E+00 0.00009.000E+000:0000-0:000Ex00 9:0000 3.099E-09 0.0000

Sr-90 4.367E-01 0_9995 0 .000E+00 0:00000 .000E+00 0.0000 0 :0005+00 0.0000.0.000E+000.0000 0 :000E+00 0 00004:369E-01 0.9995

Piii43Y ffiiififffffifY xlflxlllliiiffi Yfllfififi3fiff 4f?fif+fifYY45Y ffffYfF33f£3ilifi1Y111ifiiffffii41iiYf'iFiifffTOtal

4:369S-O1 1.0000 O.O00E+004.0000 D:OOOE+00 0-0000 O:OOOE+00 0C0000 O.O00E+00 0:0000 O.OOOE+00 0.0000 9.369E01 1.0000

0>Sym of all water independent anddependent pathways. . . .

C-111

^^



CVP-2002-00002
Rev. 0

1RESAAD, version 6.1Ta Limit= 0.5 year 11126/2002 14:18 Page20 . .. .
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Total Dose Contribut ions TnOSE (s,p,t) for Individual xadionuclades (i)^ and Pathways (p)

^

Asmrem/yr and Fraction of Total Dose Att =4 2008+61 years
0 Water Independent Pathways (lnhalationescludes radon)
D 6.YOUnd Tnhal t o Radori Plant

A A

Meat Ma2k SOi1
Radio AAAAAAAAAAAAnAaA AAAAAAAAAAAAaAi^A AAAAAAPAP. AAAIttIFfA ^A AAAAAAAAF^LAP.A .PAP.AP.AAAA APSP_4A*i. AAAAAAAAAAPApAiA AAAAARAAAAAApAAI
Nuclyde
..-----AAAAAAA

mrem/yr. .-.....
AAAAFWAAP

fract
pPAAAH

rem/yr--.--.-
AAnApppAA

f tl
A.AAAAP

rem/yr
. AAAAAAAAA

fract
AAf^A

mrem/yr fract..- .-.....
A AAAAAS bAAApj

mrem/y
ppppR npP

fract..-...,
p

mram/yr
.

4 A A

.

fract. .

FN

mrem/yr
p

fract. .

Am-241 0.0008+00 0.0000. 0.000E+00

.

0.0000

.

0 O00E+00 0.0000

AP.

O,OOOE+OP 0 0000

p

0.000$+00

p4pAA

0.0000-'

A A AAA A

0 o00E+00

SHAA

0.0000

AAAAAHAAA

O.O00E+00

AAAp,A§

0.0000
Co-60 . -0.000E+00 0.0000, 0.000E+00 0.0000 0:000E+00 0.0000. 0.000E+00 0.0000 0.000E+00 0.0000-. :0.000E+00 0.0000 0L000E+00 0_0000
CS-137, 0.000E+00 0.0000 0 .0008+00 .0.0000. 0 000E+00 .0..0000 0.0008+06 0.0000 0.000E+00 .0.0000 0.000E+00 0.0000 0.000E+00 0 0000
Eu-154 0 000E+00 0.0000 0.000E+00 0 0000 -0.000E+00 0-0000 0.000E+00 0 0000 0.0008+00. 0-0000 0-.000E+00 00000 0.:000E+00. 010000
Eu 155. 0 .000E+00 0.0000 0 000E+0fl 0 0000 6 000E+00. 0:0000 0.0008+00 0 0000' .0.000E+00 0.0000 0.000E+0' 0.0000: 0.005EF00 0.0000
Ni-63 0.000E+00 0.0000 0.000Ee00 0.0000. 0:000E+00 0.0000 0.000B+00 0.0000 .0.000E+00 0..0000 0-.Op0E+00 0.0006 0.0008+00 0.0000
Pu-239 . 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0_000E+00 0.0000 0..000E+00 0,0000 0.000E+00 .0.0000
Pu-240 0.000E+00 0.0000 0.000E+00 0 0000 0.000E.+00 0:0000 0.000E+00 0.0000 0 000E+00 0.0000 0.000E+00 0 0000 0.000E+00. 010000
Sr-90 0 U0oE+00 0.0000. 0.000E+00 0.0000 0000E 00 0 0000 0.000E+00 0.0000 0 000E+00. 0.0000 0:000E+00 0.0000 0.000E+00 0.0000
fffff£f.. fifffffff fff£ff ffffffEff 4frfff fxfffffif 3ffgff ffff4"rfff ffffff ifPffffff YEYYff ffif3ffff ffrif"I fffff38if ffffff
Total 0.000E+00 0-0000 0.000E+00. 0.0000. 0.000E+00 0.0000 0.000E+00 0.0000 0.400E+00 0:00001. 0.000E+00 0.0000 0.000E+00 0.0000

0.

Total Dose ContYibutions TDOSE (i,p,t) for IndividualEadionuclides (i) and Pathways (p) .
. ' As mrem/yr and Fraction of Total Dose At t =4.200E+01 years

0 Water DependentPatliways-
0.. water

A
Fish :

.^.-^.

Radon Plant Meat Milk All Pathways*
Radio- AqAAAAAAA AAAe3A aAppppppp pAAAA RAAAppppppppp,AnA AAAAAAAAAA9AAAIN AAAAAAAP.AAAPAAAIf .. .--- -.^-..
N clide
AAPTNA4

mrem/yr
AAAAAAAAA

fract
AAAAAA

-..mrem/yr
AAAAAAAAA

fract.
AAAeIAA

mrem/yr
AAAAAAAAp

€ract
pppppA

... mrem/yr fract.
pppp&p=.. ppAppp

mrem/yr
ppppuppp

fract..
ppppp q

mmem/yr
ppp

E ct
AAU

m /yr'
AA

fract.

Am-241 0.0008+00 0.0000 0 .000B+00 0.0000. 0.000E+00. 0:0000

. ,

.0.000E+000.0000 0.000E+00.

,

0.0000

ppppp p

0.000E+00

pp

0.0000

AAARAAA

0.000E+00

AAAAAA

0-0000
Co-60 . 0_000E+00. 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00.0.0000 0.000E+00 0.0000 0.000E+00- 0_0000 .0.000E+00 0.0000
Cs-139 0 O00E+00. 0.0000 0 .000E+00 00000 0 .000E+00 0.0000 5 :000E+00 0.0000. 0 .0008+00 0.0000 0.0005+00 0 0000 O.A00B+00 0.0000
E0-154 0..000E+00 0.0000 .0.0005+00 0.0000 0-000E+00 0.0000 0.000E+00 0.0000 0.0008+00 -0:0000 .0:000E+00 0.0000 0.000E+00 0.0000
Eu 155 0.000E+00 0.0000 0.000E+00 0:0000 0 0008+90 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00. 0.0000 0.000E+00. 0_0000
Ni-63 4.525E-04 .0.0007.. ..0:000E+00 .0:0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0005+00 0,0000 0_000E+00 0.0000 4:525E-04 0.0007
Pu-239 2 869E-09 0 .0000 0.000E+00 0!0000. 0.000E+00 0.0000 0.[0008+00. 0.0000 0.000E+00 0.0000 0.000E+00. 0.0000 2.869E-09 0..0000
Pu-240 2.075E-08. 0.0000. 0.000E+00 0.0000 0.000E+00 0..0000 .0y0008+000.0000 0.000E+00 .0.0000 0:000E+00 0:0000. 2.075E-08. 0.0000
Sr-" 6_155E-01 0.9993 0 0008 00 0.0000 0.000E+00 0.0000 0.0005+00 0.0000 0.090E+00. 0.0000. 0.000E+00 0.0000 6.155E-01 0.9993
ffiffif fiiffffff ffffff iilliiiii fffiff ixlillzff fffiff iffffffff fff(ff liiziifff fffffF f4ffliifl ffifff fffilxlli fffiff
Total 6.159E-01. 1.0000 0.000E+00 0.0000 0000E+.00 0.0000 0.000E+000.0000. 0..000E+00 0.0000 0.000E+00 0:0000. 6:159E-01 1.0000
0*Sum bf a11 water independent and dependent pathways. . „ .. . . . . .. .

. .
. . ^

. ^ . . ^
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Summary : 116-N-3 DZ (Layer 3) Fi1e:116-N-3 DZ Layer 3:RAD

TotalDOSe Contributi ons TDOSE(-i,p;t) for Individual Radi onuclides (i)and Pathways (p)

Asmrem/yv and Praction Of Total Dose At t - 4.700E+01 years

0 Water Independent Pathways (Inha3ation excludes radon)

0 Ground

P

Int;talat
........

ion
......

Radon
^_^_^^...

Pl ant
^ ^

Meat
._... ....

Milk
.......__......

SO 1
..

A
._

Radio-
__..,.

NAPAAAPA
....
AAAAAi+

..
^AA t AAAAAAAAAAAaxaiW AAAivLFSAAP1ifiAA AA P.FfF^nPAAt+ AAAAAAAAaaaAAAaA AAnAnAaAaAAAAn4

Nuclide_.. __ _ mtem/yr.._.. fiact.

A^

mrem/yr

AAuA AA

£ract.._._.. rem/yr £ract

>R4AAAAA
..._.A
AAAAPA

srem(yr fract

AAAAAI
__.___...._____

AAAAAAAA

corem/y

AAAAAAAn]+

£r ct

3WA

mre.inlyi
.......AAPAI+AAhA

f ct

AAAAAt^

mr /yr
_...

APAAAAAtu^

f act.
.._AAAAAAAAApqpS

Am 241

AAAAAAAAA

0.000E+00 0C0000

9 A

0.000E+00

AAAAAA

0.0000

.

0.000E+00 0.0000

A

0.000E+00 0.0000 .0.000E+00 0:0000 0:000E+00 0.0000 0.000E+00 0.0000

Co-60 01000E+00 00000 0.000E+00 0.0000. 0.000E+00 0.0000 0.000E+00.0.0000 0.000E+00 0:0000 0:000E+00 0.0000 0.000E+00 0.0000

Cs-139 0.000E+00 00000 0.000E+00 0:0000 0C000E+000:0000 0.000E+00 0.0000. 01000E+00 0:0000 0000E+00 0.0000 0:006E+00 0.0000

EU-154 0r000E+00. 0:0000 0:000E+00 0_0000 0.000E+000.0000 0:000Ee00 0.0000 0:000E+00 0+0000 0:000E+00 0.0000 0%000E+00 0.0000

EU-155 0.000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0d0000 0.000E+00 0.0000 0 .000E+00 .010000 0.000E+00 0.0000 0:000E+00 0.0000

Ni-63 01000E+00 0:0000 0.000E+0.0 0.0004 00009+00 0:0000 0S000E+00 0.0000 0 .000E+69 0.0000 0 OOtlE+00 0.0000 0.9006+00 0.0000

Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+000'0000 0t000E+00 0_0000 0.000E+00 0:0000 0<0005+00 D 0000. 0.000E+00 0.0000

Pu-240 0.000E+00 0.0000 0.0003+00 0:-0000 0.000E+000,0000 0.000E+000.0000. 0.0003+00 0.0000 01000E+00 0 0000 0..000E+00 0:0000

Sr-90 0.000E+00 0:0000 0:000E+00 0,0000 0.000E+000.9000 0.000E+00 0.0000 0:000E+00 .0:0000 0,000E+00 U 0000; 6:000E+00 0.0000

fffffff iffff£Yff ffffif fffff£fYf ffffif 1111fPfffffYiff flxxfffff ffffff ff113ilif Yi3fff ffffffiff fffiff ifiilffff fififf
Total 0.000E+00 0.0000 0.000E+00 0:0000 0.000E+000.0000 0'000E+00 0.0000- 0.000E+00 0.0000 0:000E+00

.
0 0000 .0.000E+00 0-0000

0
. . . . . . .. .

Total Dose ContiibutzonsTDOSE(i;p,t for Individual Radionuclides 9i)and Pathways (p)_

Asmrem/yr and Fractionof Total Dose At t = 4:500E+01-years

0 -watexDependesst Pathways
0 Water Fish Radon Plant

^^^•_^....
.

.. •

Meat
._..... ...

Mil
^•_^....

k .....
All Pathways*

.._ ... ...__•_
Radio AkU __•_• _^.. AA

_..__,...
ArASAAAAAAAAP.AAA ..__•^•__AAA4 _ _AAAAAAAAAAAAAAAA AAAAPAAAIIARAAAAA P=AAAAAAAAAA.AW4VSA^A

Nuelide m[em/yr fract. eiirem/yr fract< mrem/yrfract miea/y f ct. mr m/yr fiact e/yr f ct. mr/y. fract_

AAAAAAA AAAAAAAIU3 AAL^ AAAuAAAA AAAAAA AAAAAP.APSiAAAAAA AAAA^ AAAAAA AAAAP.AAAA AAAAAA AHAA^ AAP.AAA AAAAAAAAA ANVAS

Am-241 0.000E+00 0/0000 010005+00 0 0000 0:000E+000.0000. 0_00UE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Co-60 0:000E+00 0.0000 0:000E+00 0.0000 0.000E+000.0000 .0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0:0000

Cs-139 0.000E+00 0.0000 0r000E+00 0.0000 0.000E+0090000 0.000E+00 0.0000 0.000E+00 0L0000 0.000E+00 0:0000 0 v000E+00 0.0000

Eu-154 0.000E+00 010000 0+000E+00 0S0000 0 .000E+00 0:0000 0.000E+000:0000 0.003+00 0.0000 0.000E+00 0 0000 0.000E+00 0-0000

Eu-155 .0.000E+00 0:0000 0.000E+00 0:0000 0.000E+000C0000 0.0008+00 0.0000 0.000E+00 0.0000 0000E+00 0 0000 0:000E+00 0.0000

Ni 63 4.804E-04 0.0008 0.000E+00 0.0000 0,000E+00 00000 0:000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 4.884E-04 0,0008

Pu-239 3.513E-09 0[.0000 0:000E+00 0.0000 0.000E+000.0000 0.000E+00 0.0000 0>000E+00 0:0000 0:000E+00 00000 3.513E-09 0:0000

P0-240 25413=08 00000 0>000Et00 0_0000 0.000E+00 0.0000 0.000E+00 0.0000 0}000E+00 0.0000 0.000E+00 0 0000 2_541E-08 0.0000

Sr-90 6.111E-01 0.9992 01000E+00 0 0000 .0.000E+000.0000 0.000E+00 0.0000 0000E+00 0.0000 0.000E+00 0.0000 6:111E-01

^

0_9992
:^^.:...

IIIxIxx ^^^1x1IS3111 fiffff ^^__^•ff112IIxx ^•^^^^xlllxl
. ..

fffffYfff ifffll _^n^^^^^ ^_•^^^.IIIZx13Il1x1111
.

Sffffff2f 1`f11I1
^...

SIxlSIl=_I .^•^^•111Ix1 •^ ^•^IlI1r1xZ1 ^^..13IIII

Tota1.^^ 6316E-01 1:0000 o.DOOa+oo 0.0000 0!O00E+00 O10000 0_O00E+00.0.0000 0.000E+00 0.0009 O.000E+00 0 000.0 6.116E-0I 1.0000

O+sia of all water independent and dependent pathways.
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Summary : 116-N-3 D2 (Layer 3) File:116 N 3 DZ Layer 3.RAD ..^

Total Dose Contributio TDOSE( ,p,t) for Individual Radionuclides (i)and Pathways (p)
As mrem/yr and Fraction of Total Dose At t= 1.390E+02years

0 Niater IndependentPathways (Inhalationexcludesradon)

0 Ground Inhalation Radon Plant MeatDLtiikSoil......... .....
Aadio-

. ...
__ __AaA

.....
AAAAPPAAAAAAA AAAAAP.APAT.AAAAAA AAAAAAAAAAnAARAA

.._... ._......
..AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAPAAAAAAAAA4

aAaAAAAAAAAAAAAANuclndemrem/yr
fract mrem/yr fract. mrem/yr fractmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yrfract....... .... ___.. .. ....... ....._ _.__...._. .._...

AAAFfAI^AA%AAAARAAAAAAAA AAAAAAAAA AAAA.AA AAAPAPPAAAAI+AAA AAAAANAA AAAAAA AIWAAI^AAA AAAnAA AAAAAAAAAAAAAAA AAAAAAANh AAAKA-A
'Am-241 -0.000E+00 0:00000.000E+00 0.00000.000E+00.0.0000 0!000E+00 0.00000.000E+000.0000 0:000E+00 0_0000.-0\000E+00 0.0000
Co-60 0.000E+000:0000 0:000E+00 0.00000.000E+000..00000:000E+00 0.0000- 0.000E+00010000 0.000E+00 0_0009 0.000E+00 0.0000
Cs 137R:O00E+00 0:0000. 0 +D00E+00 0.00000.000E+000.00000.000E+00 0.00000.000E+00 -0.0000 0.000E+000.0000 0_000E+00 0.0000
EU-154 0.000En00 0.0000`0.000E+00 0.00000 000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.0000 0-000E+00 0.0000 0.000E+00 0.0000
EU-155 0 000E+00 0.00000_000E+00 0 00000- 000E+000.0000 0.000E+09 0 0000 0:000E+00f1:0000 '0L000E+00 0.0000 0,000E+00 0.0000
Ni-63 0:000E+000.00000:000E+00 0.00000.000E+00 0.0000. 0.000E+00 0 0000 0.000E+00 0..00000.000E+00 0.0000 0.000E+00 0.0000
Pu-239-0000E+00 0.0000 0.000E+00 0:0000.0 000E+000.0000 0.000E+00 0.00000.000E+00.0..0000,0d000E+00 0.0000 0.000E+00-0.0000
Pu-240 0.000E+00 0.0000-0>000E+00 0.0000 0 600E+00 0.0000 0.000E+00 0.0000 0.000E+000_0000 0.000E+000.0006 0.000E+000..0000
Sr-90 0 .0 0 OE+O0 0 A0 p00.000E+00 0.0000O.OOOE+OO010000 O.O00E+00 0_0000 0 .0 00E+00 0.0000 OO00E+00 O.OOOP O.OOOEU.000.0000
xx7xxxx xzxzxfszfffxz;x llxxfffii f"xfiff ffiffifYfff$ffffffFfxfu Lxsxxi fffffffffffffii iifEYffif ffffff ffffifffffilfxx
Total 0 .0 00E+00 0..0000 0:000E+00 0.0000 O.O00E+00 0.0000 0 .0 00E+000.0000- 0 .0 0 0E+0 0 0.0000 O.O00E+00 0.0000-0.000E+00 0.0000

0 . . . .
. . . . . . . . .. .. .

Total Dose Contributions TDOSS(i,p,Ufor Individual Radionuclides (i) and Pathways (p)
As-.mrem/yr and Fraction of Total Dose At t = 1.390E+02years

0 Water Dependent.Pathways'

0 Water Fish Radon Plant Meat Milk All Pathways<:_. ..... ... ......Radio-_^ ^AaAaaaannAannAAAAA:AHAAAAAAACPAAinA& AAAApppAAAA,SpAAA ppAAAAAApAApppAp AAAPAApppp
Nuclide mrem/yr tract. mrem/yr fract....mrem/yr fract -.mrem/yr fract.mrem/yr f;act. mreMyr frac0. mrem/yr Eract...._>. ._..__ __.... ...... _.....
AAAAAAA AAAAAAhM AAAAAA AAt^AAAnP.A AAAAAA AAAAAFAN^AAAAP.A AAnAAAApA A2A.RAAAAAApApqppppAApppppppell^^A AAP.AHA II+.AAAtv4AAA0AAIt
Am-241 0.000E+00 0_0000 0.000E+00 -0.00000 000E+00 0.0000 a:Q00E+00 0.0000 0.000E+00 -0.0000 D.000E+00.0.0000 0:000E+000.0000
CO-600.000E+00 0.0000 0.000E+00 0.0000.0..000E+000.0000 0.000E+00 0.0000 0.000E+000..00000:000E+00 0.0000. 9.000E+00 0.0000
CS-137 0000E+00 0.0000 0.000E+00 0.00000.000E+00 0.0000 0.600E+00 0.0000 0..000E+00.0.0000 0,000E+00 0.00000_000E+00 0:0009
Eu-154 0 000E+00 0:.0000-0.000E+000.00000.000E+00 0.0000 0:000E+000.00000.000E+00 0.0000 .0..000E+00 0.0000 .0.000E+00 0.0000
8u-1550.000E+00 0.0000 0_000E+00 0.0000 0 000E+000.0000. 0.000E+00 0.0000 0.000E+00.0.0000 0-000E+00 0.0000 0.000E+00 0.0000
Ni-63 9 411E-.04 0_00360.000E+00 0.0000.0 000E+000..0000 0:000E+00 0.00000.000E+00.0.0000 0.000E+00 0 0000Z.411E-04 0.0036
Pu-239.1.395E-08 0,0000 0+000E+00 0 00000.000E+0D 0.0000 0.000E+000..00000.000E+00 0.0000 0:000E+00 0.0000 1v395E-08 0.0000
Pu-240 .1.000E-07 0_0000 0.000E+00 0.0000 0 O00E+00 0.0000 0.000E+00 0.0000 0.000E+00.0.0000 0:000E+00 0.0000 1.0008-07 0.0000
Sr-90 2 068E-010.9964 0:000E+00 0.0000 0 000E+00 0.0000 0.00E+00 0.0000. 0_000E+000.0000. 0.000E+00. 0.0000 2.060E-01 0.9964
ffffffffffffffffffiffffffffff3f fiffffflxfffffffifxxf IffFffffx xfxfif Ff:xYffifffiffi ifffffiff ffffff zfiff?fffifffff
Topal2.076E-01 1.0000 .0.000E+00 0.0000 0.000E+000,0000 0.000E+00 0.0000 .0.000H+00.0_00000.000E+000_0000.2,075E-01 1.0000
O+SUm of allwater independent and dependent pathways. .. - ,.

^
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S¢mmany : 116-N-3 DZ (Layer 3) File: 116-N-3DZ Layer 3_EAD

Total Dose Contribution5 TDOSB(i,p,t) forindividualRadionuclides (i)andPathways(p)

Asmrem/yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Independen.t-Pathways %(Ichalationexcludes radon)

0 G Inhalation R d Pla t Me t. Mnik S0n1
_.__._.^ .,«

Radro AFiAAAfiAAAxAA.LP?A AAAAAAAAeA.iP^ ^4.AAF.A...AAAAAAAAPAAT.AAAA .AA AAAAAAAAAAAAAAAA

Nuclidemrem/yr fract mrem/yr fract. mrem/yrEract mrarlyr f a t. mvem/yr fract mre /yr fracL mrem/yr fract.
.. _........... ____.. .___..__. _.____ ___._ ..__

AAAA.4AA AAAAAAAFN AAIVL.St AAPAAAAAA AAAAAS AAPP.A.4AI+1i AAAAPA AAAAAAAAA AAAAAA AAAAAAAAAAAAAAA AAAAAAAAA AAnAN+ P2.AAAARAA AAAAAA

Am-241 0.000E+00 9.0000 0_000E+00 0.00000.0008+000.0000 0:000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0 0000 0:000E+000:0000

Co-600.0005+000.0000 01000E+000:0009 0.000E+00 8.0000 0.000E+00 0.0000 0_000E+000.000 0_000E+00 0.0000. 0:000E+00
0:0000CS-137

0.000E+00.0_0000 0.000E+000.0000 0.000E+00 0.00000.000E+000:0000 0 .000E+.00010000 0=008+00 0.0000.0:000E+00.0.0000

EU-1540_0008+00 0.0000 0.0005+00 0.00000.000E+.00 0.00000.000E+00 0.00000.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0:0000

Eu-155 0_000E+00 0.0000 0:000E+00 0.0000 0_000E+000:0000 0.000E+00 0100000.000E+00 0.0000 0..000E+00 0.00000.0006+00 0.0000

Ni-63 .0.000E+000 .0000 0:000E+00 0.0000 0.000E+000.0000 0.000E+00 0.0000 0.000E+000:0000 0:000E+000100000.000E+00
0.0000Pu-239

0000E+000.0000 0:000E+00 0.0000 0.0008+000:0000 0.000E+00 0:0000 0.000E+000.0000 0:000E+00 0 00000.000E+00 0:0000

Pu-240 0:000E+000.0000 0.000E+00 0.0000 -0.000E+000.0000 0.000E+00 0.00000.000E+00 0:0000 0_000E+00 0.00000C000E+000.0000

Ei-90 0.000E+00 0.00000-000E+000.00000-000E+00 0:00000 .000E+00 0:0000 0 AOOE+OtiOCO0000.000E+00 0.0000 .0 1000E+09 0.0000

f3f£f4s ififfffffzfafli siiiP+ff fffff£3sffYfiffffffl£ iiifffifi ffilli fif£if3iYfffYff IIIIIZffff43iff':f£ffffffYff?ff3

Total 0.000E+000.0000 0C0008+00 0.00000.000E+00 0L9000 0.000E+00 0_00000:000E+900.0000 -0:600E+00 0.0000 0:000E+900.0000

0 . . .. . . . . . . .

Total Dose Contributions TDOSE(i,p,t) for IndividuaZRadionuclides(i and Pathways`(p)

Asmrem/yr and Fraction of Total Dose At t= 3:000E+02years

0 Water Dependent Pathways

0Water Fish Radon Plant Meat Milk All Pathways*
_ . __..__ _.:.. _____..__.

Rad2o-
.__ ___...... .___

AAAA£A ^A AAAAAAAAAAAAP.AAA AAAAAAAAAAAAAAAA
__
A
___ __.__.
AAAAAPAAA

_. .._.___._ . ________ _______ __ __ ______._- _
AAAAAAAAAAAAAAAA^AA

Nuclidemrem/yr f a t m/yr fract_ /yrfract e/yr f at. otem/yr f f cE.mr /y fract.
_._....

AA
_.____ ___ ______ _________

AAIWHA
_. . _.__._.

AAAAARAP
_ ___ ._.__

AApAAAAAAppAAAAI^ AAAAIN-.AAAAAAAAA AAAA AAAAAAAAA AAAAAA ..:AFAAAAAP.A AAAAAA AAAAAAAAA A AAAAAA'
AAAAAAAP.AAI^AFAAAm-2420.000E+00OD00U

0.O9VE+00 0:00000:000E+00 0.0000 0.000E+000.0000 0.000E+00 0.0000. 0:000E+00 0 00000 .000E+000.000D

Co-60 0.000E+00.0:0000 0.000E+000_00000.000E+000.0000 0.0008+00 0.00000.000E+00 0.0000 0.000E+00 00000 0+000E+00 0.0000

Cs-134.9_000E+0000000 0:000E+000_0000 0.000E+000.0000 0_000E+00 0.0000 06:000E+000C0000 0:000E+00 0 0000 0:000E+00 0.0000

Eu-1540 .000E+000:00000.000E+00 0.0000 9C000E+000.0000 .0.0008+00 0.0000 0:000E+00 0.D000 0.0008+00 0.00000.:000E+00070000

EU-155 0:0008+000:0000.0.000E+00 0-0000 0:000E+000.0000 0 L000e+00 0L0000 0.000E+000:0000 0.0008+00 0.0000 0..00051000.0000

61 -63 4975E-04 0.05150.000E+00 0.00000.0008+000.00000_000E+00 0,0000 0000E+00 0_00000-000E+00 0.0000 4:975E-040.0515

Pu-2392822E-000.0000 0.000E+000.0000 0 .000E+006.0000.0:000E+00 0L0000 0.900E+00 0.00000:000E+00 0.0000:-2.8226 -08 0t0000

PU-240 1.980E-090.00006:0:000E+00 0.0000 0 .000E+000.0000 0000E+000.0000 0.000E+00 0.0000 0.000E+00 0 0000 1_980E-07 0.0000

Sr-909.171E-030:9465 0.0008+00 0.0000 0.000E+00 0,..0000 0 000E+00 0 0000 0L000E+00 0.0006 0.000E+00 0.00009.175E-030:9485

^^lallfff Il_iill^^f^^ll
..11.. .u fiffffffl I_^_^^^lull ^ ^^sx11•^^1If1f _ffi_ll• ^^^Slll^^.....lllll x,fffff fIIll...^^llll •1^^z.1^fF iffPffifl l^^^^^.xlxll

.
in_llx•_•lxl-^1̂111_1x.: u ...z^..-

Total 9.669E-031.00000.9008+00 0.0000 O.O00E+00 0.0000 O.OOOE+OD 0A0000.000E+00 0.0000 0.000E+00 0.0000 9(669E-031..0000

0*Sum ofall water independent and dependent pathways.

C-115

^



. . . CVP-2002-00002
Rev.O

1RESRAD, Version 6 .1 Tm Limit = 0.5 year 11 /26/2002 14:18 Page 24 . . . .. . .. .
Sumtary : 116-N-3 DZ (Layer 3) Pi le:116- N-3-0Z Layer3.RAD . .. ^

Total Dose Contributions T005E (i,p,t) for Individual Radion clydes (iyand Pathways (p)
Asmx'em/yr and Praction ofTotal Dose At t - 3 000E+03-years

D Water SndependentPathways ( Inhalationexcludes radon)
d. . Ground Inlu'4a tron Radon 23ant Meat Milk Soi 1
Radio-. AAAAAAAAAAAAAAAA AAAAAAARAHPAP.P,AA : . APA&AAAAAAAAF^AIi.4 AAAAApAApAAjpppp ^Appp pppp l ŷ^pA
Nuclide
.-..---
AAAAAAA-

mrem/yr

AAAAAAAM

fract,

AAAAAA

mrem/yr
..-...-.-.
AAAAAAAPA

fracL

AANilN

mrem/yr
....--.-AAAAAAAAA

fract .

AA$AF^A

mrem/yr Eract:

AAAAAAAAA AAAAAFt

mrem/yr
-."A

£ract_

PRAAAT

mrem/yr
...-

ADAAA

fract.
--.^

mrem/yr

AA AAAAAA

fract.

A k
Amr241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+D0.0.0000 0.000E+00

a

0.0000

AAAA

0.000E+00

AAAAAA

0.0000

A

0.000E+00

AA u

0.0000
Co-60 . 0.000E+00 0.0000 0.000E+00 010000 0.000E+00 0:0000 0;000E+00.0.0000 0 000E+00 0..0000 0.000E+0D. 0..0000 0..000E+00 0..0000
C5-137 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00. 0.0000 0.000E+000.0000 0:300E+00, 0.0000 0_000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0:000E+00 0.0000 . 0:000E+00 0.0000. 0.000E+00 0_0000 0.000E+00. .:0.0000 0.000E+00 0.0000 0.000E+00 -0:0000
Eu-155 0.080E+00 0.0000 0_000E+00 0AODO 0 .ODbE+00 0f0000 0.000E+00 0.0000. .0 .000E+00 -0.0000 0.000E+00 0.0000. 0.000E+00 0.0000
Ni-63 0.000E+00. 0.0000 0.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0.0000 0.000E+00 0.:0000 0.000E+00 0.0000 . -0:000E+00 0.0000 .
Pu-239 0.000E+00 0.0000 .-0.000E+00 0.0000 9.000E+00 0-0000 0.000E+00 0,0000 0.000E+00. 0:0000 . 0.000E+00 0.0000'- 0.000E+00 .0:0000
Pn-240 0.000E+00 .0.0000 01000E+00 0.0000 0:600E+00 0.0000 0=000E+00 0.0000 0.000E+00 .0:0000 0:000E+00 0.0000 0:000E+00 0:0000
Ss-90 0 O00E+00 0.0000 0-000E+00 0.000D -0:O00E+00 0.0000 O.O00E+00 0.0000 4.000E+00 0.0000 A.OOOE+00 0.0000 O.OOOE+OD 0.0000
iffiiff fffffffff ffffff fffff'xiff fYffff fffff£fff ffffff -xffff4fff ffffff fflififff ffffff iffffiiff f3ffff f3fifffff ffffff
3otal O.000E+00 0.0000 O.O00E+00. 0.0000 DOOOE+00 0.0000 O.O00E+00 0.0000'. .O.OOOE+00 0.0000.:^ 0.00DE+00. 0:0000 O.O00E+00 0.0000
0

. . . . . ..

Total Dose ContributionsTDOSE (i,p,t) for Individual Radionuclides (i) and Pathways-. ( p)
. . As mrem/yr and Fraction of Total Dose Att 1.000E+03 years

0 . ' . WaterDependent Pathways

0 Water Fi sh

i

Radon Plant Meat Milk All Pathways*
Radio- AAAAAAAAAAAAAPAA AaAAAAAAAAAAAAN . AAAAAAAAAAAAHAAA^ AAAAAAAAAAAAP,AAIi AF:AbAAppAA

,

ApAApp pppppppAppppA^
Nuclide-

AAAPIa

:mrem/yr

AAAPAAA4A

fra t

AAAAIiA

e /yr

AAHAAAAAA

fract

AAAHP A

mrem/yn

AMNu6AA

fract

P1+I+P Nf

mre /yrfract.

AAAAAAA$A AAAAAA

mrem/yr

AAAAAAAAA

fract .

AAP AIN

e /yr

AAAAAF A

fract.

AAHAA

mrertdyr

AA$AAAp

fract.

Am-241 . 0:000Ea00 0:0000 0.000E+00

.

0.0000 0-O00E+00

.

.0.0000 O.000E+ODU.000D 0:000E+00

.

0.0000

. AA

0.000E+00

.3

0.0000

A A

0.000E+00

pAAP.AA

0:D000
Co-50 0.000E+00 0:0000 0:000E+00 0.0000. 0.000E+00 0.0000 0:000E+000.0000 4:000E+00 6.0000 0>000E+00 0.0000 0.000E+00 0.0000
05-139 0.000E+00. 0c0000 0.000E+00 -0:0000 0.000E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0:000E+00 0.0000. 0.000E+00. 0[0000 0.000E+000.0000 0.000E+00 0:0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-155 0.000E+00. 0:0000^ 1 0.000Ea00 0.0000 0s000E+00 .0.0000. p:000E+00 0.0000 0.080E+00, 0.0000 0.000E+00 0.0000. 0.000E+00 0:0000
Ni-63 . 1.034E-05 0.9626 0.000E+00 0_0000 0:000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0_0000, 0.000E+00 0:0000 1_034E-05 0.9626
Pu-239 5:532E-0E 0.0051 0:000Ea00 0.0000 0000E+00 0.0000 .0.000E+00-0.0000. 0.000E+00 0.0000 0.000E+00 0.0000 5,532E-08 0L0051
Pu-240 3.460E-07 0:0322 0:000E+00 0.0000 0.000E+00 0.0000'.. 0.000E+00 0.0000 0_000E+00 0.0000 0.000E+00 0.0000 3r460E-09 0.0322
S[-90 6.053E,-10 0.0001 0.000E+00 .0:0000 0.000E+00 0-.0000 0.000E+000:0000 ; 0.O00E+00 0..0000 0:000E+00 0.0000 . 6.053E-10 .0.0001
fffffff fffffffff ffff3f i4fflffff f3fff1 fffifffif ififf"r fPfffffff ffffff iiiffiYfY ffffff ifTffifif fxffff fifYiffff f£ffff
Total 1.074E-05 1.0000 0.000ES00 0.0000 0.000E+00 0..0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1,094E-05 1.0000
0*Sum of all water independent and dependent pathways. . . . . . .. .. .. . -

^

^

C-1'16
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Snrtmiary : 116-N- 3 DZ (Layer 3) File: 116-N-3 DZ Layer 3.RAD . . . . . ..

Dose/SOurce Ratios Smmned 9verA31 Pathways
Parent and Progeny Principa lRadionuclide Contributions Indicated

OParent PrOduct Branch DSR(j,t) (mYem/yr)/(pCi /g) .....

(iY

AAPI 4AA

(j)

A lAAA

Fraction+ t=

AAH':WilAAA

0.000E+00

AAAAP.API A

1^000Ea00

AAAAAAAAF

3.0002+00

AAAAAAAPA

7,6008+00

AAN PA?t^4

1.,600E+01

AAA APAAA

4.200E+01

AAAA AAA

4.700E+01

AP AAAAAP A

1_370E+02

A^nAAAAPIA

3 000.8+02.

P ?I e V3F AA

1.000E+03..

P AA AA AAV

Am-241

A A

Am-241

.

1i900E+00

i

0:000E+00

I

9 .000E+00

.

0.000E+00

^ .

0.000E+00

A

0.000E+00

P.A

0 :000E+00

. .

0.0008+00 0:000E+00

_ ^ 1£ .

0.000Ea00

. A n .. ..

0.000E+00-

Am-241 1Tp-237 1.090E+00 9 .000E4-00 0.000E+00 0.000E+00 0.000Ea00 0.000E+00 0:000E+00 .0.000E+00 0.000£+00 0 000Ea00 0 000E+00

Am-241 U-233 1.000E+00 0c000E+00 9 .000E+00 0_000E+00 0 :000E+00 0.000E+00 0:000E+00 0.000E+00 0:400E+00 O 000E+00 0.000E+00

Am-241 Th 229 1.000E+00 U:000E+00 0.000E+00 0:000E+00 0 00DE+00 0.000E+00 0.000E+00 0.000E+00 0>000E+OD O.000E+00 0.OOOE+00

Am-241 aDSR(3) . 9.000E+00 9 .000E+00 0:000E+00 0:000E+00 0 -000E+00 0.000E+00 0:000E+00 0.000E+00 0.000E+00 0.000E+00I--

0CO-60 CO 60 1.000E+00 OY000E+00 -0:000E+00 0:000E+00 0-000E+00 0-000E+00 0/000E+00 0c000E+00 0_000E+00 0.000E+00 0.000E+00

OCe-137 Cs 137 1:000E+00 0:000E+00 0:0008+00 0.000E+00 0 f000E+00 0.000E+00 0.000E+00 0.000E+00 0000E+00 0.000E+00 0.900E+00

OEU-154 Eu-154 1.000E+00 0.060E+00 0,0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0000E+00 0.000E+00 0:000£+00 ^0 000E+00

0En-155 Eu-155 1.000E+00 0.000E+00 0000E+00 0.000E+00 0 .000E+00 0.000E+00 0 .000E+00 0.000E+00 0.000E+00 00000E+00 0 000E+DU
ONi-63 Ni-63 11060E+00 0:000E+00 1:774E-06 5.250E-06 1 293E-05 2.563E-05 5.573E 05 6.014E 05 9.1=-05 6.127E-05 1 2S4E 06'^
OPu-239 Pu-239 1.000E+00 0.000E+00 -0.0005+00 0.000E+00 0-000E+00 0-000E+00 0:000E+00 0.0008+00 0.000E+00 0_000E+00. 0.000E+00

Pu-239 13-235 1.000E+00 0.000E+00 2.0115-10 1.814E-09 1.161E-08 5.112E-08 3-446E-07 4.222E-05 1.6695-06 3.3248-.06 6.033E-06

Pu-239 Pa-231 1-000E+00 0.000E+00 1.014E-14 1.005E-13 1.139E-12 1<008E-11 1.960E-10 2.456E 10 3.690E-09 1:8445-08 1.4358-09

Pu-239 Ac-229 1.000E+00 0.000E+00 21543E-14 1.153E-13 4:294E-33 4.5088-12 1.692E 10 2..563E-10. 8:086E-09 5:3198-08 4C8098-09
Pn-239 aDSR(j) 0.0008+00. 2.011E-10 1.814E-09 1.161E-08 5.1134-08 3:450E-07 4.227E 07 1.679E-06 3 396E-0$ 6_6588-06
0841-240 Pu-240 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0:0008+00 0A00E+00 0.000E+00 .0 0008t00
Pu-240 U-236 1.600E+00 0.000E+00 6.089E-09 5.491E-08 3.5S5E-09 3.547E-06 1_0428-05 1.277E-05 5.025E-05 9.950E-05 1:739E-04
Pu-240 Th-232 1.0008+00 0.000E+00 0.0008+00 3.559E-18 2:434E-17 8.367E-17 8.364E-16 1.1038-15 1.560E-14 7.768E-14 5>951E-13
Pu-240 Ra-228 1.0008+00 0.000E+00 0.000E+00 3.487E-18 2 088E-11 5.505E-19 5.450£ 16 1Y2]OH 16 3.420E-14 91759E-14 6:2568-13
Pu-240 Th-228 1.0008+00 0.000E+00 0.0008+00 9.766E-19 5.941E-18 1.358E-17 1L275E-26 1.707E-16 3.8104-15 2_141E-14 1+956E-13
Pu-240 aDSR(3) 0.000E+00 6.0898-09 5.491E-08 3.515E-09 1.547E-06 1.042E 05 1J277E-05 5.0255 -05 9.950E-05 1 739E-04
OBr-90 Sr-90 1:0008+00 0.000E+00 3.385E-03 9.707E-03 2J205E-02 3.999E-02 5_3528 02 5_314E-02 1.999E-02 9.975E-04. 5 263E-11
Yfiifif ffffffi fffffllll Slxllffff ffffffffl fffffffff lrixliri1 3f1ffffef f3f33ffff fxExllflf xxfllflll f3fYfifff f2iiff3ff
+Brancb Fraction is the cumulative factor for the j-t principal radionuclide' daughterc CU1+®RF(j)= BRF(1)*BRF(2)* - HxF(j),.

. The DSR includes contributions Eirom assooiated(half-life d O.Syr)daughters:
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Sumnary 116-N-3 DZ (Layer 3) File+1 16 N-3 DZLayer 3.RAD'. . . . . . .. . ^!1

1Single Radionuclide SoilGuidelnnes G(i,t) in pCi/g.. . .,^

Basic Radiation DOSe Limit =4.80U£+00 mrem/yr

ONuclide - ' .
(i)<

p

t= 0.0A0E+00

ppppppp

1A00E+00
^ndn

3.0006+00

A....--_Phâ

7.600E+00

]iAP AAAY A

1 60DE+01

AAA
.......-AA

AA

4.2005+01

AAAAA RAA

4.900£+01
-...--.--AAAAAAAAR

1.37OE+Q2 3 600Ez02 2 OOOS+03

AAtWA
. _..... ................

AAAA AAAAAAP AA
.

' PAAAAAAAA
.

ppppp p

Am-241

.p p

*1.430E+12 *3.430E+12

.APLAA

*3.430E+12

. .A

*3.430E+12

AA

*3.430£+12

: . A

*3.930E+12 •3.430E+12

. .

fi3.430E+12 *3.430E+12 *3.430E+12

Co-60 *1.131E+15 *1.131E+15 *1:131E+15 *5..131E+15 *1:131E+15 *1.131E+15 *1.131E+15 *1,133E+15 *1,131E+15*1.131E+15 .. .

Cs-137 *8.701E+13 *8.901E+13 *8.7016+13 *8.701E+13 *8.701E+13 *8:701E+13 *8.701E+13 *8.'jO1E+13 *S.701E+13 *8.701E+13

Eu-154. •2.639E+14 *2_639E+14 *2:639E+14 *2:639E+14 *2 639E+14 - +2.639E+14 . *2.639H+14 '2.639E+14 *2.639E+14 i2.639E+14

Eu-SSS *4.651£+14 *4.551E+14 *4:653E+14 *4.651E+14 *4 651£+14 *4.651E+14 *4. 651E+14 ?.4:651£+14 *4.551E+14*4 6515+14

Ni-63 *5.916E+13 2.259E+06 7,590E+05 3.093E+05 1.561E+05 7.178E+04 6..6518+04 4.383E+04 6:528E+04 9.140E+06

Pu-239 *6.212E+10 1.959E+10 .2.205E+09 3 445E+08 'l.823E+0] 1.160E+09 9.463E+06 7.383E+06 1-178E+06 6.008E+05

Pu-240 *2.2]]E+11 6.569E+08 2284E+07 1_138E+07 2.5 85E+06 3 B3]£+OS 3.132E+05 0.960E+04 4.020E+04.2.301E+04.

Sr-90 *1:365E+14 1.182E+03 4.121E+02. 1.8145+02 1.053E+02 7.474E+01 9.529E+01 2,224E+02 5.016E+03 7.600E+10

llfffif fffffifff ffiffYfff fffffffff ifiil111f if£fffflf xllxlifii ifffYffff ffffiflll 1r11uiff fffffffff .
*At specific activity limit

0

Summed Dose/Source Rati os DSR(1.t) in (mrem/yr )/(pCi/g) . . , .. . . . '

andSingle Radionuclide Soil GuideYines G(i,t). -.in pCi/g .. .. . . .

at tmin = timeofi minimum single radionuclide soi lguideline . . . . ... . . . . . .

andat amax = time of maximum totaldose = _ 41.82it 0.08 years

ONuclide Initial tmin.! DSR(i,tmin) G(i,tmin) uSR(i,tm]x) G(n,tmax). .

(i)

AHPAPAF

(PCi/g)
9AAAAPTUI PAP

(years).

AAAAAAHAAAAAAA AAAAAAAAP

...(pCi/g)

AAAe1^ AAAAAAAN+

(pCi/g)

PAM^ .

. . . . .

. .

.

. .

Am-241

_

6.090E-03. 0.000E+00

.

0.000E+00 *3-430E+12 .0.000E+00.

_

*3.430E+12

. .. .
.

. . . .
. .. ..

Co-60 ].1]0E 02 c.. 0.000E+00 0.000E+00 *1.131E+15 0.000E+00 *1,131E+15 . .. . .

Cs-137 8.3205-02 O.UOOE+00 0.000E+00 *8.001E+13 0:000E+00 *6.701E+13 . . . . . . .

Eu-154 1.620E-01 0 :000E+00 0 .000E+00 t2.639E+14 0.000E+00 *2.639E+14 ,

Eu-155 9.290E-02... -0.000E+00 0.000E+00 *4.651E+14 0.000E+00 *4.651E+14 . . . ... . . . .....

Ni-63 8.120E+00 137.9 n 0-3 9.1273-05 4.352E+04 5:556E-05 7.199E+04 .. . . .. . ..

Pu-239 8.310E-03 1.008E+03 6.658E-06 6.008E+05 3.421E-07 1.169E+09

Pu-240 1.990E-03 3.000E+03 1 A39E-04 2.301E+04 1.034E-05 3.868E+05

Sr-90 1.150E+01 41.80 n 0.08 5.352E-02 7474E+01 5.352E-02 ].4]4E+01

fffffff ffff?fiff ff iffifffffffffi iffffffff fffffffff ifffiffff ffffYffif
+At specific activity limit

^
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Surtooasy : 116-N- 3DZ (Layer 3) File: 116-N-3DZLayer3.RAD

Individual Nuclide Dose Summed Over AIL Pathways
Parent NuclideandBranch Fraction Sndicated

ONuclide Parent BRF(i) DOSE(j;t), mrem/yr

(^]/;

A A

( ).

A AA

t=
n i5n n

0.D00E 00
ppppppppp

1 000E 00

AAAAAAAAA

3 000E+00

AAAAAAAAA

9 600£ ¢0

AAAAAAAP A

1 600E 01

AAAAAAAAI

4200E+01

AAAAAA^Ae1^l

4_700E 01

PIiAPAAAIV\

1 320E 02

AAAAIfAAAA

3 000E+02

AARAAAAAA

1 000E 03

AAAAAAAAAA AAA A

Am-241

A AAA

Am-241 1:000E+00

p

0.000E+00 -0.000E+00 0.000E+00

.

0.000£+00

S

0.000E+00 ^0-00E+00 0.000E+00 0 000E+00 0 O00E+00 0.000E+00

ONp-239 Am-241 1.000E+00 .0.000E+00 -0:000E+00 0:006E+00 0.000E+00 0.000E+00 0.000E+00 0 -000E+00. 0.000E+00 .0:000E+00 0-000E+00

OU-233 Am 241 1.000E+00 0.:000E+00 0.000E+00 0.000E+00 0.000E+00 0 000E+00 0.000E+00 -0.0002+00 0.000E+00 0.000E+00 0.000E+00

0ffh-229 Am-241 1:000E+00 9.000E+00 0.000E+00 0.000E+00 0.000E+00. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0 000E+00

000 -60 CO-60 1d000E+00 0-000E+00 0 000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0:000E+00

005 -137 Cs 134 1.000E+00 0000E+00 0000E+00 0.000E+00 e.000E+00 0.000E+00 0 :000E'.+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OEu-154 Eu-154 1.000E+00 0.000E+00 0L000E+00 0.000E+00 0.000E+00. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0 000E+00.

OEU-155 E,155 1_000E+00 0.000+00 0 .000E+00 0.000E+00. 0.000E+00 0 .000E+00 0 r000E+00 0:000E+00 .0.000E+00 0.009E+00 0:000E+00

ONi-63 Ni-63 1400E+00 0.000E+00 .1.440E-05 4.279E-05 1 A50E 04 2.081E-04 4.525E 04 4:884E-04 9.411E-04 4.945E-04 1 934E-05

020-239 PU-239 1.000E+00 0.000E+00 0.000E+00 0.000E+00 .0:000E+00 0.000E+00 0,0005+00 -0.000E+00 -0.000E+00 00.000E+00 0 000E+00

OU-235 PU-239 1:000E+00 0.000E+00 1:671E-12 1:507E-11 9.647E-11. 4.248E-10 2:864E-09 3.508E-09 1.385E-08 2762E-08 5.014E-08

OPa-231`. 'Pu-239 2.000E+00 .0:000E+00 8:427E-17 0.353E-16 9.461E-15 8a368E 14 5.463E-12 2.041E 12 3.067E-11 1:532E-10 4.192E-09

OAC-227 Pu 239 1.000E+00 0:000E+00 2..111E-16 9.5652-16 3.568E-15 3.912E-14 1.4063-12 2.130E-12 6.719E-11 4.420E-10 3 996E-09 '. '

OPu-240 Pu-240 1a000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0:00E+00 0.000E+00 0.000E+00 0 .000E+00 0.000E+00 0:000E+00

OU-236 Pn 240 1.000E+00 0.000E+00 1.212E-11 1.093E-10 6.994E-.10 3.079E-09 2t095E-08 2:541E 08i 1.000E-09 1.980E-07 3:460E-07

0Th-232 Pu-240 11000E+00 0.000E+00 0.000E+00 7.083E-21 4.844E-20 1.665E-19' 1.664E-10 2..194E-18 3.104E-19 1.546E-16 1 184E-15

ORa-228 .PU-240 1.000E+00 0.000E+00 0.000E+00 6,938E-21 4.156E-20. 1:096E-19 1084E-18 1.449E-18 2.841E-17 1.544E-16 1 245E-15

OTh-228 Pu-240 . 1.000E+00 0_000E+00 0.000£+00 1.943E-21 1t142E-20 2.702E-20. 2.539E 19 3139]E-19 9.582E-18 4 261E-17 3 495E-16

OSr-90 Si-90 1.0U0E+00 0.R00E+00 3.893E-02 1116E-01. 2.535E-01 .4.369E-01 6.155E-01 6.111E-01 2.060E-01 9 1Y1E 03 6.053£-10

IIIZIII 1f11r11 4f1ff3YfP fiiffffif fffffffff fffffffff fffffffff flffffffl I1Ilx1111 fifffiiF4 f4fYYffxx II1IfII1l Ixx1II1z1
BRF(i) is the btanch fractionoE the parent nuclide.
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^ Summ3ry : 116-N-3 Overburden(RUn 42) File: 116-11-3Overbuxden.R?D
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Smmmsry : 116-N-3 Overburden (RUn M2) F;Ie: 116-N-3Qverburden.fiAD^.

Dose Conversion Fact or (3nd Related) Parameter Summary . ^

File; BBAST2001 Morbidity

0 a . . ^ LUrreRt Parameter . . .. .

Menn
. ..

^
........ ....

Parameter
.... .... .... ___......

Value '
.. .........-...

De^ult ^ Name.^

E 1 Dose conversion factors for nhalation, -amrem/pC

_

: , ^ . ^ ^^ . , . .. . .

B-1 Ac-227+D' ^ . 6.920E+00 6.520Ef00 DCF2( 1)

B-1 Am-241 . . 4.440E-01 4.440E-01 ' DCF2( 2) .. .^ .

B-1 Co-60 . - . ' 2.2908-04 ^ 2.190Er04 DCF2( 3) . .

B-1 - Cs-139+D 3.190E-05 ^ 3.19DE-05 DCF2( 4) . .^. . . ..

8-1 a Eu-154 2.860E-04 ^ 2.860E-04 ' DCF2( 5) ^, . .

E-1 Eu-15S . ^ 4.140E-05^ ' 4.140E-05 ' DCF2( 6) . . . '

B-1 Ni-63 6.290E-06 ' 6.290E-06 DCF2( 7) .^ .. ..

8-1 [ Np-235+D 5.400E-01 5.400£-01 ^ DCF2( 8) ' . . . ,.

B-1 ^ Pa-231 1.280E+UD ' I.280E+00 ^ DCF2( 9) . .. . . . .

B-1 ^ Pu-239 ^ - ' 4.290E-01 ' 4.290E-01 ^ DCF2(10) . . .... .

B-1 • Pu-240 4.290E-01 ' 4.290E-01 ^ DCF2(11)^-

8-1 • Ra-228+D 5.080E-03 ° 5.080E-03 ' DCF2(12) .^ - .. .

^B-1 Sr-90+D - iJ310E-03 1.310E-03 ' DCF2(13) . ..

e-1 • Th-226+D 3.45pE-01 ' 3_450E-01 ^ DCF2(14) . ^ ... ^^ ...

B-1 • Th-229+D 2.160E+00 ' 2.160E+00 DCF2(15) . .. ^

8-1 • Th-232 3 1.640E+00 ' 1.640E+00 DCF2(16) . .. ^ . . ^

8-1^ ' U-233 3 1.350E-01 ' 1.350E-01 ' DCF2(19) . . ^ .

B-1 • U-235+D 1.23DE-01 ' 1.230E-01 ' DCF2(18)^ . ^ , - ..

B-1 ' U-236 . . ' 1.250E-01^'. 1.250E-01 DCF2(19)

D-1 ' Dose conversionfactors for ingestion, m,em/pCi

D-1 • Ac-220+D ' 1.480E-U2 1.480E-02 ^ DCF3(1)

D-1 ^ Pm-241 ' 3.640E-03. ' 3.640E-03 DCF3( 2)

D-i • Co-60 ' 2,690E-05 2.690E-U5 ' UCF3( 3)

D-1 ' Cs-139+D 5.000E-05 5.000E-05 ' DCF3( 4)'

D-1 3EU-154 9.55U£-06 ' . 9.SSOE-06 DCF3( 5)

D-1 ^ Eu-155 ' 1.530E-06 ^ 1.530E-06 ' DCF3(6)

D-1 Ni-63 . . 5.990E-09 ^ 5.070E-09 ' DCF3(7)'

D-1. ' Np-239+D . . ' 4.440E-03 4.440E-03 DCF3( 8)

D-1 ' Pa-231 ' 1.060E-02 ' 1.060E-02 DCF3( 9)

D-i •PU-239 3.540E-03 3.540E-03 DCF3(10)

D-1 3 Pu-240 3.5408-03 3 3.540E-03 ' 0053(11)

D-1^ Ra-228+D . . 1.440E-03^ 1.440E-03 DCF3(12)

D-1 ' Sr-90+D ' 1.530E-04 ' L 530E-04 ^ DC73(13)

9-1. Th-228+D 8.080E-04 ' 8.080E-04 ' DCF3(14)

D-i ^ Th-229+D . , ' 4.030E-03 4.030E-03 DCF3(15)

D-1 ' Th-232 ' 2.930E-03 ^ 2.730E-03 ' DCF3(16)

D-1 ' U-233 ' 2.590E-04 ' 2.890E-04 ^ DCF3(17)

D-1 U-235+D ' 2.690E-04 ' 2.690E-04 ^DCF3(18)

D-1 U-236 2.690E-04

3

2.690E-04 ' DCF3(19)

D-34 3 Food transfer factors: ' '

D-34 3 Ac-227+D , plant/soil concentration ratio, dimensionless • 2.5D0E-03 ^ 2.500E-03 RTF( 1,1)

D-34 Ac-227+D , beef/livestock-intake ratio,'(pCi/kg)/(pci/d) ' 2.000E-05 ' 2.000E-09 • RTF( 1,2)

D-34 ' Ac-227+D , mo.lk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05. 2.000E-05 ' RTF( 1,3)

D-34 . . . . o . .

D-34 ^ Am-241 plant/soilconcentration ratio, dimensionless ^ 1.000E-03 • 1:000E-03 RTF( 2,1)

D-34 ' Am-241 , beef/livestock-intakeratio,(pCi/kg)/(pCi/d) ' S.00oE-05 S.o00E-05 RTF( 2,2)

D-34 ^ Am-241 milk/livestock-intake ratio, (pCi/L)/(pCi/d) ' 2.00DE-06 ' 2.000E-06 ' RTF( 2,3)

D-34 = . .. e . . .,
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\l' ^ ^ Dose Conversion Factor ( and Related) Parameter Summary (continued) ^^ . .. .

^ . File:EEAST 2001 Morbidity

0^^ Current = Parameter . "

Menu Value Defaylt Name

D-34 LO-60 , plant/soil concentrationratio;dimensaonless

D-34 Co-60 , beef/livestock-intakeratio, (pCi/kg)/(pCi/d)

D-34 ' Co-60 , milk/livestoek-intake ratio, (pCi/L)/(pCi/d)

D-34

D-34 ' Cs-139+D , plant/soil concentrationratao, dimensionless

D-34 ' Cs-137+D ,beef/livestock-intakeratio,(pCi/kg)/(pCi/d)D-34
Cs-139+D , milk/livestock-lntake ratio, (pCi/L)/(pCi/d)

D-34 =

D-34 Eu-154 , plant/soil concentration ratio, dimensionless

D-34 Eu-154 , beef/livestock-iatake ratia,(pCi/kg)/(pCi/d)

D-34 = Eu-154 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-34 =

D-34 =EU-155 , plant/soilconcentration ratio,dimensionlessD-34
' Eu-155 , beef/livestock-intakesatio; (pCi/kg)/(pCi/d)

D-34 ' Eu-155, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-34

D-34 Ni-63, plant/soil concentration ratio,dimensionlessD-34
' Ni-63 , bee£/livestock-intakeratio,(pCi/kg)/(pCi/d)

D-34 ' Ni-63 , milk/livestock-intakeratio, (pCi/L)/(pCi/d)

D-34

D-34 ' Np-237+D , plant/soilc entYation ratio,dimensionless

D-34 Np-239+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

D-34 ' Np-239+D , ndlk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-34 ' . . .

D-34 = Pa-231 , p1a¢rt/soilcentrationatio,dimensioxIlessD-34
' Pa-231 , beef/livestockcintakeratio: (pCi/kg)/(pCi/d)

D-34 ' Pa-231 , milk/livestock-intakeratio,(pCi/L)/(pCi/d)

D-34 '

D-34 ' Pu-239 , plant/soil concentration ratio, dimensionless
D-34 • Pu-239 , beef/livestock-iatake ratio, (pCi/kg)/(pCi/d)

D-34 Pu-239 , milk/livestock-intake ratio, (pCr/L)/(pCi/d)

D-34 -

D-34 ' Pu-240 , plant/soilconcentiationratio>dimensionlessD-343
Pu-240 , beef/Sivestock-intake ratio,(pCi/kg)/(pCi/d)

D-34 ' eu-240 , milk/livestoek-intakeratio, (pCi/L)/(pci/d)

D-34 ' . . . . ...

D-34 ' Ra-228+D , p2ant/soilconcentration ratio, dimensionless
D-34 = Ra-228+D , beef/livestock-intake ratio, {pCi/kg)/(pCi/d)
D-34 ' Ra-228+D , milk/livestock-inEake ratio,(pCi/L)/(pCi/d)
D-34 ' - .

D-34 ' Sr-90+D , plant/soilconcentration ratio, dimensionless
D-34 ' Sr-90+D beef/livestockintake ratio,(pci/kg)/(pci/d)D-34

'. Sr-90+D , milk/livestock-intake ratio;(pCi/L)/(pCi/d)

D-34

D-34 ' Th-228+D , plant/soil concentiationYatio, dimensionless
D-34 ' Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
.D-34 = Th-228+D , milk/livestock-intake aatio,(pHi/L)/(pCi/d)
D-34 '

D-34 ' Th-229+D , plant/soil concentrationiatio, dimensionless
D-34 ' Th-229+D , beef/livestock-intakeratio, (pCi/kg)/(pCi/d)
D-34 ' Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

AAAAAAAAAAhAP . • .. ,.. .

= 8.000E-02 8.009E-02^ P RTF( 3;.1)

^.^ . ^ . ^ ...' 2-000E-02 2.000E-02RTF( 3,2)
'2.000E-03 2:000E-03 ' RTF( 3,3)'. ^^ ^ . .

4-000E 02.'^ 4-000E-023 RTF( 4,1)
3 000E 02^ '^3:000£-02 ? RTF( 4,2) . ^ . . .

° 8-000E-03 '-8.000E-03 ' RTF(4y3)

' 2..500E-03 -' 2.500E-03 ' RTF( 5,1)

2.000E-03 ' 2.000E-03^ ' RTF( 5,2)....

2.U00E-05 2.000E-05 ' RTF( 5,3) ^ . . ^

2-500E-03^ 2.500E-D3. RTF( 6';1)

= 2,000E-03a 2.000£-03 RTF( 6,2)
21000E-05'2.0U0E-05 RTF(6,3)^.. . . ..

5.A00E-02 ' S.000E-02 RTF( 5,1)'. . ^ ' . ^

5.000E-03 ' S.000E-03. ? RTF(9,2)

2-000E-02 ' 2.000E-02 RTF(Y;3)^.

' 2:U00E-02 2.000E-02 ' RTF( 5,1)

' 1.000E-03 1.000E-D3 RTF(8,2)

5.000E-06 ' S-000E-06^ RTF( 8,3)

' 1.000E-02 ° 1.000E-D2 ^ RTF(^^.9,1)

' S.000E-03 = 5.000E-03 RTF(9,2)

' S.000E-06 = 5.000E-06 = RTF( 9.3)

= 1.000E-03 • 1-000E-03 RTF(10,1)

1.000E-04 ' 1.000E-04 ' RTF(10,2) . .

' 1.000E-06 ' 1.000E-06 RTF(10,3). .. .. ..

= 1.008E-03 ' 1.000E-03 ' RTF(11,1) .. . .

1.000E-04 ' 1.000E-04 ' R2P(11p2) . . . '

1.000E-06 ' 1.000E-06 ' RTF(11,3)

' 4.000E-02 4.000E-02 RTF(12,1). . ... .

' 1.0DOE-03 ' 1.0005-03'.RTF(12;2) . '.

' 1.000E-03 = 1.D003-D3 • RTF(12,3)

3.000E-01 = 3.000E-01 'RTF(13,1).

8.D00E-03 ' 8-000E-03 ' RTF(13,2) . .. .

= 2.000E-03 2.00DE-03 ' RTF(13,3). '.

' 1.000E-03 1.000E-03 RTF(14,1) . .

' 1.000E-04 ' 1.000E-04 ° RTF(14,2) . . .. . .

= 5.000E-06 • 5.000E-06 RTF(14,3)

' 1.000E-03 • 1.000E-03 ' RTF(15,1) . . ..

' 1.000E-04 = 1.000E-04 ' RTF(15,2)

' 5.000E-06 S.000E-06 ' RTF(15,3)
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Dose Conversion Factor ( andRelated) Pa ameter Eummaxy ( cont inued) . . .. .
File: HFAST 2001 Morbidity .. ..

0 • . > Current Parameter

Menv
.. ..

'
.... . ..

Parameter
..._.._..^^ ---. . ............-. .... ,..._

Value
_ ..

Default
. , _

- Name .

D 34 'Fh 232 plant/soil conc ntratronaatuo, d i mensionless 1.000E-03 1.000E-03 RTF(Sb,1)

. .

D-34 ' Th-232 , beef/livestock-intakeratio,(pCi/kg)/(pCi/d) '1.0005-04 ^ 1.000E-04 RTF(16,2)

D-34 ' Th-232 ,milk/livestock-intake iatio, (pCi/L)/(pCi/d) > 5.00UE-06 5.000E-06 RTF(16,3)

D-34 . . . . e . > . .

D-34 U-233 , plant/soil concentration ratio,dimensionless 2.500E-03 2.500E-03 > RTF(17,1) - . ,

D-34 ' U-233 „beef/livestock-intake ratio, (pCi/kg)/(pCi/d)- 3L400E-04• 3,400B-04 RTP(10;2) ...

D-34 U-233 , miik/1lvestOCk-intakeratio, tpCi/L)/(pQi/d) 5 00QE p4. " 6,000E-04 '.RTF(11;3) '. .

D-34 '
. . . . . a > > .

D-34 ' U-235+D , plant/soil concentration ratio, dimensionless 2.50UE-03 2.500E-03 RTF(1E,1) , .. . .

D-34 ^ U-235+D beef/livestock-intake ratio) (pCi/kg)/(pCi/d) ' 3,400E-04.' :3:400E-04 >-RTF(18,2). . . .

D-34 > U-235+D , milk/livestock-intakeratio) ( pCi/L)/(pCi/d) 6:000E-04 ? 6:000E-04. 'RT£(18,3)

D-34 ^
.. .. .. •

D-34 ^ U-236 plant/soil concentrationratio,dimensionless '2.500E-03 2.SOOE-03 RTF(19,1) . .. . .. .

D-34 U-236 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d). 3 40oR-04 3.400E-04? RTF(19,2). .. .

D-34 U-236 , milk/livestock-intake ratio,(pCi/L)/(pCi/d) 6.000E-04 > 6.000E-04 '.RTF(19,3) .. ..

D-5 'sioaccumulation factors, freshwater,L/kg:
ll-5 ' Ac-220+D , fish . . . . 1.S0O8+01 ' 1:500E+01 8I0FAC( 1,1) . .. .

D-5 ' Ac-229+D , csustacea and mollusks ,- . .. . . ' 1:000E+03 ' 1.000E+03 'BIOFAC( 1,2) .
D-5 > >. e > .

D-5 ' Am-241 , fish . .. . ' 3.0005+02 3.000E+0I BIOFAC( 2,1)...

D-5 ' Am-241 , crustacea and mollusks . . . LU00E+03 ' 1.000E+03 B10FAC( 2,2) . .. .
D-5 . . . . .. . .. . .> . . >. . .. . . . . .

D-5 ' Co-60 , fish ' 3.000E+02 > 3,000E+02 ' BZOFAC( 3,1)

D-5 ' Co-60 , crustacea and mollusks . . . 32.000E+02 ' 2.000E+02 > BIOFAC( 3,2) ... . . . .

D-5 > . ' . . . . . . . .

D-5 ' Cs-339+D , fish ' . ' 2.000E+03 2.000E+03 ° BIOFAC(4;1). . . .

D-5 > Cs-139+D , crustacea and mollusks ' 1_000E+02 > 1.000E+02 EIOFAC(4,2)

D-5 '

D-5 3 Eu-154 , fish 5.000E+01 ? 5.000E+01 'BIOFAC( 5,1)

D-5 > Eu-154 , crustacea and mollusks L000E+03 ' 1!000E+03 ' BYOFAC( 5,2). . . .
D_5 • > . > >

D-5 ' Eu-155 , fish - . '.S.OOOE+OI ' S.OOOE+01 > BIOFAC(6,1) . ..

D-5 • Eu-155 , rustacea and.mollusks .. . . 1.000E+03 > .1:000E+03 BIOFAC(6,2),

D-5 ' , . . . . > . . . .

D-5 ' Ni-63 , fish ' 1,000E+02 ' 1.000E+02 > BIOPAC( 7,1)

D-5 ' Ni-63 , crustacea and mollusks . . .. .. ' 1.000E+02 ' 1.000E+02 BIOFAC( 5,2)..

D-5

D-5

>

' Np-237+D

' . ... . .

fish

: .

3.000E+01 '

.

.3 UOUE+01

. . . . .

>EIOFAC( 8;1). . . .

. 4

. .

D-5 ' Np-237+D

.

, crustacea and mollusks

.

4.000Et02 ' 4.000E+02 > BIOFAC( 8,2)

D-5 ' . . . . > . . . . .

-0-5 Pa-231 , fish S.O00E+01 1,000E+01 BIOFAC( 9,1)

D-5 ' Pa-231 , crustacea and mollusks . . . 1.100E+02 '.
1:100E+02 > HIOFAC( 9,2)

D 5 '
. > > . .

D-5 > Pu-239 , fish 3.000E+01 3.000E+01 HIOFAC(10,1. .. . .

D-5 Pu-239 crustacea and mollusks . . . . 1.000E+02 1.000E+02 'EIOFAC(10>2) . . .

D-5 > . . . . . . . > I . .. .

D-5 ' Pu-240 , fish 3.000E+01 ' 3.000E+01 ' BIOFAC(11,1)

D-5 ' Pu-240 crustacea and mollusks > 1.000E+02 1.000E+02 > BIOFAC(11,2)

D_5
..

. . .. . . . . . . . . .. .. . .. . . . . .

C-126

0



CVP-2002-00002
Rev. 0

1RESRAD, Version 6-1 Ta Limit = 0.5 year 08/05/2002 15:05 Page 5

Summary :, 116-N- 3 Overburdea (RUn #2) File: 116-N-3 OverburdenlBAD^

Dose ConversioaFactor (and Related) ParameterSUmmary (crontinued)

File: HEAST 2001 Morbidity

0 Current Parameter

^Menu... '^^..._ .
Paiameter

. .. .. .
Value^

.
DeEault Name

,
_ - _ _

D 5 Ra-228+D fish 5.0005+01 5.000E+01

. ..

£IOFAC(12,1)^^

D-5 • Ra-228+D caustacea and mollusks 2,500E+02 2.500E+02 BIOPAC(12,2)^^^
D-5. . . . . ^ . . .. .. ^ . .. .

D-5 ? Sr-90+D fish 6.000E+01 6.DOOE+01 BZOFAC(13,1)

D-5 ' Sr-90+D , crustacea and mollusks
^^

1.000E+02. 1.000E+02 ' BIOPAC(13,2)^^ - - ^ ^

D-5 • . . . . . . . . ^ ... .. . .

D-5 Th-228+D , fish 1.000E+02 1.000E+02 BIOPAC(14,1)^'^

D-5 Th-228+D crustacea and mollusks 5.000E+02 5.000E+02 SIOPAC(14,2)^
D-g > . . . . . .

. . . a . . .^

D-5 Th-229+D fish ',1.000E+02 ' 1.OU0E+02 BIOPAC(15;1)^^

D-5 Th-229+D
^

crustacea and mollusks 5L000£+02^'
^

SA00E+02 ' BIOPAC(15,2^)"
D_g .. . .. ^ ^ e a . ... .. .. .

D-5 Th-232^^ , fish 1.000E+02 1.000E+02 BIOPAC(16;1)^

D-5 Th-232. crustacea and mollusks S.Op0E+02 S_OU0E+02 ' £IOPAC(16;2)

D-5 . . ^ . . . .. . .

D-5 ' U-233 fish 1LOOOE+01 1.000E+01. BIOPAC(Yl;l)

D-5 ' U-233 crustacea andmollusks 6.000E+O1 6:000E+01 BIOFAC(15,2) .
D-g . ^ - a . ^ ^ . .. . . ^ ..

D-5 U-235+D , fish ^ . ^ 1.000E+01 ' 1.000E+41 BIOPAC(16,1)'

D-5 U-235+D^^ crustacea and mollusks 6.000E+01 6000E+01 BIOPAC(18}2)

D-5 '
.. . a . •

D-5 ' U-236 , fish 1.000E+01 ' 1.000£+D1 ' BIOBAC(19,1)

D-5 U-236 c rustacea and mollusks 6_U00E+01 6.000E+01- T BIOPAC(19;2)-

ffffffffffffffffffffffffiffffffffffffffffffff fffffffffffffffxxfffffiffifffifffii ffff£ff£fiY'IffPIl3fffEf3ff ^ . ^^

^
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Summary 4 116-N-3 Overburden(RVn #2) F11e: .116 N 3 Overburden.RAD . . .

Site Specifnc Parameter Summary

^

0 Usen Used by RESRAD Parameter

Menu '._-. .: . Parameter .
. _ ._ . .

,
«

' input
.. ..

Oefaul[. (If d ffe ent £rom user.nnputl. . Name .

R011 '. Area of contaminated zone (m**2) 2.198E+04 ' 1 000E±04 ' . . ' AREA

RO11 Thickness of contaminated eone(m) 4.600E+00 ' 2.000E+00 --- 1 THICKO

R011 • Length parallel to aquifer flow (m). 7-500E+01 1.000E+02 . - . LCZPAQ -

R011 ' Basic radiation dose limit (miem/yr) 1.500E+01 ' 2.500E+01 --- BRDL

RO11 Time since placement of material(yr). 0.0DUE+00 ' 0.000E+00 • --- • T1

ROli ' Times for calculations (yr) 1.000E+00 ' 1.000E+00 ' . ... .. . T(2)

R011 Times for calculations (yrY 3.000E+00 ' 3.00DE+00 ' --- T( 3)

R0I1 ' Times for calculations (pr) : . . 9.600E+00 1.904E+01 --- Tj4).._ . . ,

RO11 ' Times for calculations(yr) . _ . 1,600E+01 3.000E+01 . • T( 3)--

R011 Times for calculations (yr) •4.200E+01 ' 1.000E+02' --- • T( 6)

R011• Times for calculations (yr) . , ' 4.900E+01 ' 3.000E+02 ? --- . T( 7)

RO11 Times for calculations (yr) 1.390E+02 ' 1.000E+03 --- . P T( 9)

RO11 ' Times for calculations (yr) 3.00-0E+02 0.000E+00 --- T( 9)

RO11 ' Times for calculations (yr) 1.000E+03 0.000E+00 --- ' T(10)

R012 Initial principal radionuclide (pCi/g)e Am-241 • 0.120E-02 0.000E+00 ' --- • Si( 2)

R012 Initial principal radionuclide(pCi/g)p C0-60 9.460E-02 • 0.000E+00 -- ' S1( 3)

R012 • Initral principal radionuclide (pCi/g): Eu-154 ' 2.890E-02 ' 0.D00E+00 • . -- , . .T S1( 5).

R012 Concentration in groundwater (pCi/L): Am-241 not used • 0.000E+00 --- • W1( 2)

R012 Concentration in groundwater (pCi/L)+ Co-60- not used ' 0.000E+00 ' --- .. .+.WS(3)

R012 '
a
Concentration in groundwater (pCi/L).:
.

Eu-154 notused
a

0.000E+00
a e

-- . ' W1( 5)
a

R013 Cover depth (m). 0.000E+00 ' 0.000E+00 --- COV5R0

R013 ' Density of cover material (g/cm**3). notused ' 1.500E+00' . - DENSCV

R013 Cover depth erosion rate (m/yr) . . not used 1.1.000E-03 • . . ... . _ . VCV

R013 Density of contaminated zone (g/cm**3) ' 2.000E+00 ' 1.500E+00 --- . DENSCZ

R013 Contaminated zone erosion rate (m/yr) ' 1.000E-03 ' 1.000E-03 --- VCZ

R013 Contaminated zone total porosity 3.D00E-O1 4.000E-01 --.- TPCZ

R013 ' Contaminatedzo e field capacity 2.500E-01 2.000E-01 ' --- FCCZ

R013 ' Contaminated zone hydraulic conductivity (m/yr) 2.5U0E+02 • 1.000E+01 ' --- ' HCCZ

R013 ' Contaminated zone b parameter 4.050E+00 5.300E+00 ' --- BCZ

R013 Average annual wind speed (m/sec) 3.400E+00 2.000E+00 . --- WIND

R013 Humidity in air (g/m**3) not used 9.000E+00 --- ' HUMID

R013 Enapotraaspiration coefficient ' 9.100E-01 S.000E-01 ' . --- ' EVAPTR

R013 3 Precipitation (m/yr) 1.600E-01 1.000E+00.' --- PRECIP

R013 Irrigation (m/ya) 9-600E-01 ' 2,000E-01 . --- • RI

R013 ' Irrigation mode overhead • overhead . . --- ' IDITCR

R013 ' Runoff coefficient 2.000E-01 2.000E-01 ' -.-- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 3 1.000E+06 ' 1.000E+06 ' --- ' WAREA

R013 ; Accuracy for water/soil computations - 1.000E-03 1.000E-03 • --- . ; EPS

R014 Density of saturated zone (g/cm**3) ° 2.000E+D0 1.500E+00 --- ? DENSAQ

R014 • Saturated zone total porosity ' 3.000E-01 ' 4.000E-01 ' --- TPSZ

R014 Saturated zone effective porosity ' 2.500E-01 2.U00E-01 -- EPSZ

R014 Saturated zone field capacity . . ' 2.0DOE-01 2.000E-01 ° --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 5.530E+03 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient • 1.250E-03 2.000E-02 --- HGWT

R014 Saturated zone b parameter 4.050E+00 5.300E+00 ' --- ' BSZ

R014 Watertable drop rate (m/yz) ' 1.000E-03 1.000E-03 - . •VWT

R014 ' Well pump intake depth (m below water table) 4.600E+00 = 1.000E+01 . --- . ' DWIBWT

R014 Model: Nondispersion (ND) or Mass-Halance (MB) ND ND --- • MODEL

C-128

^^



CVP-2002-00002
Rev. 0

1RESRAD, Version 6.1T« Limit = 0_5 year 08/05/2002 15-05 Page-7
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SiCe-Specific Parameter Summer'y (continued)

0 . . . . . . . User > . . . >

Menu > . . . .... Parameter . ... ... T-rr = nes»nr . > rte
Used by RESRAD Paiameter

ereIItfrolrt ..or innut) . Name.

R014 Well pumping rate (m**3/yr) . • 2.5008+02 2_50OE+02 > > tiW^- -

. R015 >. Number of unsaturated zone strata NS
R015 >Unsat.aone 1, thic]aness (m) - `> 1.640E+01 4.000E+00' --- > H(1)
R015 Unsat: zone 1, soil density(g/cm**3) 2.000E+00 1.500E+00 --- Y DRISSUZ(1)
R015 ° UasaL.zone 1., total porosityr . .> 3 060E-01 >-4.000E-01 --- . > TPUZ(1)
Ro15 Unsat. zone 1, effectiveporosity = 2.SOOE-01 2.000E-01 ' --- > EPUZ(1)
R015 Unsat. zone 1, field capacity' 2.500E-01 2.000E-01 " --- - . > pCUZ(1)
R015 ' Unsat. zone 1,soa1 soecificb parameter 4:050E+00 > 5.300E+00 > --- > BUZ(1)
R015 Unsat zone 1, hydraulic conductivity (m/yr) 2.500E+02 '1.000E+01 > --- . . HCUZ(1)

R016 Distrabution coefficients for[Am-241 . ' > >
R016 'Contaminated zone (cm**3/g)-. > 2.000E+02 = 2.000E+01 > --- DCNUCC( 2)
R016 > Unsaturated zone 1(cm**3/g) 2.000E+02 > 2.000E+01 > -- DCNUCU( 2,1)
R016 > Saturated zone(cm**3/g) > 2.000E+02 2.000E+01 a . --- > DQIDCS( 2)
R016 ' Leach rate (/yr) 0000E+00 O.O00E+00 ' 4.341E-05 >AliEACH( 2)
R016 Solvbility constant 0.000E+00 0_OUOE+00

>

not used 0 SOLUBK( 2)

R016 • Distribution coefficients for Cd-60 > . .
R016 ' Contaminated zone (cm**3/g).. ' S.OOOE+01 ' 1^.000E+03 > --- >.DCNISCC( 3)
R016 = Unsaturated zone 1 (cm**3/g) ' S.000E+01 ' 1-000E+03 > --- . > DQ3UOU( 3,1)
R016 ' Saturatedaone (cm**3/g) 5.000E+01 > 1.0o0Ei03 > '--- . . DCNUCS( 3)
R016 > Leach rate (/yr) -0.U00E+00 = 0.000E+00 > 1.733E-04 ALEACE( 3)
R016 > Solubility constant . -' 0.000E+00 0.000E+D0 > not used - SOLU83t( 3)

R016 Distribution coefficients forEu-154 > . ? > ..

R016 ' Contaminated zone (cm**3/g)` 2.000E+U2 -1_000E+00 ' --- = DQSEJCC( 5)
R016 a Unsaturated zone 1(cm**3/g) > 2.000E+02 1.000E+00 ' --- > DCNUCU( 5.1)
R016 = Saturatedzone(cm+*3/g) 2.000E+02 -1.000E+00 a . --- .. .. > DCNfICS( 5)
R016 '. Leach rate (/yr) O.U0DE+00 = U.000E+00 > . 4.341E 05 T ALEACH( 5)
R016 Solubility constant 0.000E+0D >..0.00DE+00 not used SDLUEK( 5)

R016 Distribution coefficients for daughter Ac-229.
R016 >Lontaminated zone (cm**319) . . ? 2.000E+01 2.0003+01 > --- ' DCNDCC( 1)
R016 = Unsaturated zone I(cm**3/g) 2.000E+01 > 2.000E+01 --- ' DCNUCU( 1,1)
P016 • Saturated aone (cm**3/g) - 2.000E+01 2.000E+01 > ? DCtJpC5( 1);,
R016 ' Leachiate (/yz) 0.000E+00 ' 0_000E+00 ' 4.316E 04 >ALEACS( 1)

\ R016 Solubility constant 0-0008+00 0.000E+U0 not used SOLlleK( 1)

R016 ' Distribution coefficients for daughter Cs-139 . . . > > . .
R016 ' Contaminated zone (cm**3/g) 9:000E+01 = 1.UU0E+03 > --- .. - .. ..- > DCWUCC( 4)
R016 Unsaturated zone I (cm**3/g) . . = 5.00UE+01 ' 1.0008+03 > --- > DCNUCU( 4,1)
R016 ' Saturatedzone (cm*•3/g) > 5>000E+01 ' L 000E+03 >. ^ --- • DCWUCS( 4)
R016 Leachrate (/yr) 10.00fE+00 0..000E+00 > 1.933E 04 ALEACH( 4)
E016 Solubilyty constant 0.000E+00 0.000E+00 not used a.SOLU£IC( 4)

R016 Distribution coefficients fordaughter Eu-155. .. >
R016 ' Contaminatedzone (om**3/9) . , ' 2.ODOE+02 1.000E+00 > . --- . > DC{.jUCC( 6) .
R016 Unsaturated zone 1(cm**3/g) = 2.000E+02 =-1.000E+00 ' --- > pC[SUCU( 6,1)
R0T6 • Saturated zone(cm**3/g) 2.000E+02 -1.000E+00 > --- ' DCNUCS( 6)
R016 > Leach rate (/yr) 0.000E+00 ' 0.000E+D0 > 4.341E-05 ALEACH( 6)
R016 > Solubility constant 0.000E+00 > 0.0005+00 > . not used > SOLUBK( 6)
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Summary : 116-N-3 Oveaburden ( Runp2) Pi1e: 126-N-3Overburden.RAD .. . .

Site-Specific Parameter Summary (continued)

0 . . . ... ' User ' Used by RESRAD Parameter

Menu Parameter . .' Input Default , (If different from user input) Name. ..

R016 Distribution coefficients for daughter Nn 63 . . .. . .

R016 Contaminated eone ( cm**3/g) 3.000E+01 1.0008.03 ---. DCNUCC( ])

R016 Unsaturated zone I ( cm**3/g) 3.0005+01 ' 1.0008+03 ....--- . ... DCLNCU( 9;1)

R016 Saturated zone ( cm**3/g) 3.0005+01 1.0005+03 --- 'DCNUCS( ))

Rolb Leach to (/ yr) 0.0008+p0 0.0008+00 ' .2.084E-04 SAtiEACH( 7)

RD16 Solubility constant 0 000E+00 i0.0008+00 not used . .. "SOLUBK(2)

R016 Distribution coefficients for daughter Np 237 ^ ._ . ... .

R016 Contaminated zone ( cm"*3/g) '11:000E+00 -1.000E+00 ' . .:2.574E+02. . '.DCNUCC( 8)

RO16 Unsaturated one I ( cm**3/g) °-1.000E+00 -1.000E+00 ' 2.594E+02... . . '. DCNDCD( 8,1)

R016 ' Saturated zone ( cm**3/g) '-1.000E+00 '-1.000E+00 2.514E+02 ' DCNUCS( 8)

R016' Leach rate (/yr) ' 0.000E+00 0.000E+00 3:3738-05 ALEACB( 8)

R016 ' Soluliility constant ? 0.000£+00 0.000E+00 not used SOLUBK(8)

R016 ' Distribution coefficients for daughter Pa-231

R016 Lontaminated zone ( cm-3/g) ?S.000E+01 ' 5.0 0 OE+01 ' --- + DCMUCC(9)

RO16 ' Unsaturated zone 1 ( cm**3/g): 3 5.000E+01 4 5..000E+01 ' --- . DCNUCU( 9,1)

R016 Satusated zone ( cm**3/g) ? 5.000E+01 5.000E+01 - -- ' DCNUCS( 9)

R016 ' Leachrate (/yY) 0.00UE+00 0.0008+00 ' . 1 .0336-04.. 'ALEACB(9)

R016 Solubility constant ' 0.000E+00 ? 0.000E+00 not used 'SOLUBK( 9)

R016 ° Distribution coefficients for daughter Pu-239

R016 ' Contaminated zone ( cm'*3/g) . . . ' 2.000E+02 ' 2.000E+03 ' --- ' DCNUCC(10)

R016 ' Unsaturated zone 1 ( cm**3/g) 2.000E+02 ' 2.000E+03 ' . . --- - .- ' DCNUCS(10,1)

R016 ' Saturated zone (cm**3/g) ' 2.000E+02 ' 2.000E+03 ' --- ' DCNUCS(30)

R016 Leach rate ( /yr) 0.000£+00 ' D.UDOE+00 ' 4.3418-05 . '.ALEACB(10)

.R016 • . Solubility constant ? 0.000E+00 O.R00E+00 not used SOLU£K(10)

R016 coefficients for daughter Pu-240

R016 Contaminated on. ( cm*•3/g) 2.000E+02 ' 2_000E+03 . . 'DCNUCC(il)

R016 Unsaturated zonel ( cm**3/g) ' 2.000E+02 2.0008+03 --- DCNUCU(11,1)

R016 Saturated zone (cm**3/g) 2.000E+02 ' 2.000E+03 ' --- ' DCNUCS(11)

R016 ' Leach rate (/ yr) ' 0.000E+00 0.000E+00 ' .. 4.341E-05 ALEACH(11)

R016 3 Solubility constant 0.000E+00 F:0.000E+00 ' not used SOLUSK(Sl)

RD16 Distribution coefficients for daughter Ra-228

R016 ' Contaminated zone (c''3/g) 1.000E+02. = 7.000E+01 ' --- ' DCNUCC(12)

RD16 ' bnsaturated zone I ( cm**3/g).. 1.000E+02 '. 9.000E+01 ' --- . ' DCNUCU(12,1) .

R016 '

R016 '

Saturated zone ( cm**3/g)

Leach rate (/yr)

' 1.0008+02

' 0.000E+00

' 0.000E+01 '

' 0.000E+00

---

8.696E-05 . .

' DCNUCS(12)

' ALEACB(12)

^

R016 Solubility constant 0.0008+00 0.00DE+00 not used SOLUEK(12)

R016 ' Distribution coefficients for daughter Sr-90 . ' .
R016 ' . Contaminated zone ( cm•*3/g) . ° 1.500E+D1 P:3-000E+01 - -- DCNUCC(13)

R016 Unsaturated aone 1 ( cm**3/g) .. . . 1:500E+01 T 3.00DS+01 ' --- : ' DCNUCU(13,1)

R016 ' Saturated zone ( om**3/g) 1.500E+01 ' 3.0005+01 ' --- ' DCNUCS(13)

R016 ' Leach rate (/ yr) 0.000E+00 ' 0.0005+00 ° 5-743E-04 ALSACR(13)

R016 ' Solubi2ity constant . .. . '.0.000E+00 Il.000E+00 not used SOLUEK(13)
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Summary : 116-N-3 Overburden (Run #2) File:116-N-3 Overburden.RAD

Site-Specific Parameter5unmurydcontinued)

0. _ , . . . . . User _

. Man=r = . .. . param[eYer . . ... .> IIIOut Default = (3£

R016' Distribution coefficients for daughter Th-228

R016 = Contaminated zone (cm**3/g) = 2.000E+02 > 6v000E+04 =

R016 Unsaturated zone 1 (cm**3/g) 2.DObE+02 = 6.000E+04

R015 = Saturated zone (cm**3/g) 2.OOUE+02 = 6.000E+04 '

R016 ' Leach rate (/yr) O:O00E+00 0:000£+00

R016 SolvbilityconstanU. 0.06JE+00 0.000E+00

R016 ' Distribution coefficients for daughter Th-229

RO18-. 'ContaDdnated zone(cm**3/g) . . ' 2.000E+02 6.000E+04 =

R016. '-.Unsatllrated zone 1(Cm**3/9) ' 2.000E+02 T6.000E+04

R016 > . Saturated zone (cm**3/g) 2.000E+02 = 6.000E+04

R016 lieach rate (/yr) D.D00E+OU T O.U00E+00 •

R016 Solubility constant =0:000E+00 0:000E+00 =

R016 ' Distribution coefficients for daughter Th-232

R016 ' Contaminatedzone(Cm**3/g) . =2.000E+02 6:000E+04 '

R016 ' Unsaturatedzone 1 (cm**3/g) 2.000E+02' 6.000E+04 '

R016 Saturated zone (cm**3/g) ' 2.000E+02 6.000E+04 '

R016 ' Leach rate (/yr) . ' = D.DDOE+VO = O.O00E+00 '

R016 Solubility constant 'D_D00E+00 3 0.000E+00 '

R06 = Distribution coefficients fordaughter U-233 . '- . >
R016 = Contartdnated zone (cm**3/g) " 2.OODE+OO' 5.000E+01 =

R016 = Unsaturated zone 1 (cm**3/g) '-2.000E+00 = 5.000E+01 '

R016 ' Sat¢ratedzone (cm**3/g) ' 2<UDOE+00' 5.000E+01 '

RD16 ' Leach rate (/yz) 0.000E+00 = 0.000E+00 '

RD16 Solubilityconstant 0:900E+00 O.QOOE+DO

R016 Distribution coefficients fordaughterU-235

R016 ' Contaminated zone (cm**3/g) 2_000E+00 5.000E+01 '

R016 Unsaturated zone 1 (cm**3/g) ' 2.0003+00 5.UD0E+01 =

R016 ' Satviatedzone(cm**3/g) ' 2 A00E+00 '.S.UOOE+01 •

A016 ' Leach rate (/yr) = 0.D00E+00 ' 0.000E+00 =

R016 Solubility constant O.O00E+00= 0.000E+00 =

R016 ' Disti-ibution coe£ficients fordaughter U-236 . _

R016 ' Contannated zone (cm**3/g) = 2:0OOE+DU = S.OODE+01 =

R016 ' Unsaturatedzone 1 (cm**3/g) 2.ODOE+00= 5.000E+01 '

R016 Saturated zone(cm**3/g) 2.000E+00 5.OOUE+01 '

R016 ' Leachrate (/yr) 0:0DOE+00 =0.000E+00 3

R016 Solubility constant ' 0.000E+00 0.000E+00 =

R017 ' Inhalation rate (m**3/yr). 9.300E+03 8.40DE+03 =

K019 ' Mass loading for inhalation(g/m**3) - ' 1_00DE-04 ' 1.000E-04 '

R019 Ezposure duration 3.000E+01 ^ 3.000E+01 '

RU1? ' Shieldingfactor, inbalation. = 4.DOOE-01 T 4.ODOE-01 3

R017 =.ShieYding factor, external gaumta = B.OOOE-01 =4.000E-D1 =

R017 ' Fraction of time spent indoors =6.000E-01 S.000E-01 =

R019 ' Fraction of time spent outdoors (on site) 2.000E-01 = 2.500E-01 '

R017 ' Shape factor flag, externalgamma ' 1.000E+00 = .1.000E+00 =

Used-by RESRHD = Parameter

differentfrom^llser input) - Name..

4AAAAAAAAFIAAAA_ . ._.. ' .. ..• ...

- " DCNUCC(14)

. --- T DCIQUCU(14,1)

--- '. DCNUCS(14)

4.341E-05 ALEACH(14)

not used BOLUBR(14)

DCN[ICC(15)

^. '.DCNUCU(15,2)

--- ? DC[SUCS(15)^

4.341E-05 ALEACE(15)

uotused^ SOLUBR(15)

•^DCNUCC(16)^ ..

--- DC[NCU(16,1)

--- DCNUCS(16)^^

4.341E-05 . ' ALEACH(16)

not used ' SOLU9K(16)

--- DCNUCC(YI)

DCNUCO(17,1)^ ...

DCNUCS(15)

4.088E-03 ALEACH(15)^

not used SOLDEK(14)

^ --- ' D(1NCC(18)

DCNUCS(18) .

4.088E-03 AliEARi(18)

not used . . ' SOLUEK(18)

DCNUCC(19)

e..DC1iUGV(19,1) ^.

OCNQCS(19)

4:0BBE-03 ' AtiEACA(19)

not used^ SOLLBK(19)

DNEALR

M.SNE . . .

SHE3 ... . . . .

SSIF1^
. ___ . . . a FIND

FOTD

>O shows circular AR£A.^ F5^ .
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Summary : 116-N-3 Overburden (RUn #2) File: 116 N 3 Overburden.RAD^

Site Spe ficParameter Summary (continued)

p = ^ ^ .. .. .^ . .. ^ User Used by RESRAD Parameter

R019 Radii of shape factor array ( used if FS = - 1): ' ' .. -

R019 ' Outer annular radius ( m), ring 1: not used 5.000E+D1 'RADS}L4PE( 1)

R0l9 Outer annular radius ( m),ring 2: not used ? ].0]1E+p1 ' . . . RP.DSHAPE( 2):..

R017 ' Outer annular radius (m),ring 3: not used o.Q00E+00 . . --- RP.DSHAPE( 3)

R019 ' . Outer annular radius ( a), ring 4: not used '.0.000E+00 ' --- RSD SHAPE(

-

4)

R019 ' Outer annular radius (m),:.ring 5: ? not used 3 0,000E+00 ' --- . .. ' RAD_SHAFE( 5)

8019 Outer annular radius (m), ring 6: ' not used ' 0.000E+00 ' --- RP.D_SRAPE 6)

if017 ' Outer annular radius ( m), ring 9: not used 0 00E+Ob' RAD SHAPE( 9)

R017 Outer annular radius ( m), ring 8: not used '.0.000E+00 ' --- . .' RAD_SHAPE( 8);

RO15 ' Outer annular radius (m), ring 9: not used ' 0.000E+00 RAR_SEAPE( 9)

R019 Outer annular radius ( m), ring 10: not used '0.00DE+00 • , --- - RAD:SEAPE(18

R010 Outer annular radius (m),ring11:. net used '.0.000E+00 ' --- ..'-RAD_SHAPE(11).

RO15 ' Outer annular radius ( m),ring 12: not used 0.000E+00 ' . --- . . 'RAIJ SE2%PE( 12).

R019 ' Fractions of annular areas within AREA: ' . . .

R019 Ringl not used '.1.000E+00'. FRACA(.l)

Ro17 Ring 2 not used '.2.732E-01 3 --- .. . .. FRACA( 2)

R014 Ring 3 - '. not used 0.000E+00 ' --- . - ' FRACA(3)

RO17 '. Ring 4 not used °.0.000E+00 --- '.FRACA(.4)

R019 ' Ring 5 not used 0.000E+00 ' . --- . 'rFRACA( 5)

R015 Ring 6 ' not used 0.Up0E+00' ' - -- PRACA( 6)

R015 ' Ring 7 not used 0.000E+00 ' -.. .. ___ . . . . FRACA( 2)

R019 • Ring8 . 'notused. '.0.p00E+00.' .'..PRACA(8)

R019 ' Ring 9 not used ' 0.000E+00 ' --- . ' PRACA( 9)

R019 ' Ring10 not used • 0.000E+00 ' --- ... ... ?-PRACA(10)

R019 ' Ring 11 - .. . not used 0.000E+00 --- `.FRACA(ll)

RO10 ' . Ring 12 not used 0.000E+00 ' --- FRACA(12)

RO18 ' Fruits, vegetables and grain consumption(kg/yt) ' 1.100E+02 ' 1.600E+02 ' . --- . .. DIET(1).'.

R018 ' Leafy vegetable consumption(kg/yr) ' . 2.900E+00 1.400E+01 '.'DIET(2)

RO18 ' Milk consumption ( L/yr) '.1.000E+02 • 9.200E+01 DIET(3)

RO10 ' Meat and poultry consumption ( kg/yr) 3.600E+01 6.300E+01' --- P DIET(4)

R018 Fish consumption (kg/yr). ' 1.970E+01 '.5.400E+00 --- ' 'DIET(5)

R018 ' Otherseafood consumption ( kg/yr) ' 9.000E-01, ' 9.000E-01 • -- - ' DIET(6)

R018 ' Soi1 ingestion rate ( g/yr) ' 3.650E+01 ' 3.650E+01 ' --- . . SOIL

Rp18 Drinkingwater intake (L/yr) not used ' S.SpDE+02 . -- ... . ?DWI.

R018 ° Contamination fraction of drinking water not used 1_000E+00 --- ' . ' FDW

R018 ? Contamination fraction of household water not used ?@.p00E+00 ' EEES . /1

RO18 Contaminatiort fraction of livestock water 9.000E+00 1-000E+00 . . PLW

R018 Contamination fraction of irrigation water ' 0.000E+00 1.000E+00 ' --- FIRW

R018 Contamination fraction of aguatrc food ' 5.000E-01 5.000E-01 ' --- - ' PR9-

RO18 'Contamination fraction of plant food i -1 0.500E+00 ' PPLANT

R018 ' COntamination fraction of ine3t 0.100E+01 . ." FMEAT.

Rp18 4ontamination fraction of milk p.100E+01. ' FMILA

R019 • Livestock fodder intake for meat ( kg/day) ' 6.800E+01 ' 6.80DE+01 ' --- .' LFIS

R019 'Livestockfodder intake formilk (kg/day) .. .'5.Sp0E+01 ' 5.500E+01' . . . .. LF16

R019 ' Livestock water intake for meat(L/day) 5.000E+01 5.000E+01 ' -.-- . - LW15

R019 ' Livestock water intake for milk (L/day) 1.600E+D2 1.600E+02 LWI6

R019 ' Livestock soil intake (kg/day) 5.pD0E-O1 5.000E-01 ' . . --- . -' LSI

R019 Mass loading for foliar deposition ( g/m**3) ' 1.000E-04 ' 1.000E-04 ' --- MII.FD

C-4 32
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Summary + 116-N-1 Overburden (RUn #2)File: 116-N-3 OverSurden.RfD . . - ..

. ' . Site-Speci£ic Parameter Suemnary(continued) .. '

.p .. .. ' User. Used by RESRAD Parameter

Menu Parameter. Inpnt Default 3 (If different from user input) Name

.R019 Depthof soil mixing layei(m) 1.500E-01 1.500E-01 - i)M.

R019 Depth ofroots (m). 9.000E-01 9 000E-01' . --- . . DROOT.'.

R019 Drinkingmater fraction fromground water not used ' ? A00E+U0' .-- FGwDW

R019 Household water fraction from ground water not used' 1.000E+D0 - PGWHE .

R019 Livestock water fraction from ground water 0.D00E+OD Y.OOOE+00. 3 --- FGWLW

R019 Irrigation fraction from ground water 0.000E+00 2-000E+00 . .- --- . PGWIR

R19B Net weight crop yield for Non-Leafy (kg/m**2) 7[000E-01 7.000E-01 ' . .' YV(1)

R198 Wet weightcrop yield for Leafy (kg/m*i2) . . ? 1_500E+00.' .1:500E+00 YV(2)

R19B Wet weightbrop yield for Fodder (kg/m"*2) 1:100E+00 1.100E+00 ' . . . . --- . YV(3)

R19B Growing Season forNon-Le3fy (years) 1.700E-01 ° 1_500E-01 TE(])

R199 GrowingSeason for Leafy (years) 2.500E-01 2.500E-01 --- : . ' TE(2)

R198 ' Growing Season for Fodder (years) 8.000E-02 B.000E-02 ---. . ' TE(3)

R19E ' TYanslocationFactorfor Non-Leafy 1.0008-01 1.000E-01 ' --- - . ' TIV(1)

R19E ' Translocation Pactor for Leafy 1.000E+00 • 1¢000E+00 ' -- . ' TIV(2) '. -

R19E Traoslocation Factor for Fodder ' 1_000E100 1_000E+00 ' 3 TiV(3)

R19E ? Dry FoliarInterception'..Fraction forNon-Leafy 25500E-01 ' 2.500E-013 . . -RDRY(1)

R198 Dry Foliar InterceptionFractionfor Leafy 2.500E-01 2.500E-01 --- ' RDRY(2)

R19B Dry Polias Interception Fraction for Fodder 2.5U0E-01 2.5009-01 --- RORY(3)

...R198 Wet Foliai InterceptionEraction for Non-Leafy 2.500E-01 ' 2.5005-01.' --- RWET(1)

R19E Wet FoliarInterception Fraction forL2afy ' 2.500E-01 ' 2.500E-01 . .. ---. . ' RWET(Z)

R19E WetPoliav Interception Fraction for Fodder 2.500E-01 2.500E-01 ' --- . 'RWET(3)

R198 weathering Removal Constant forVegetation 2.000E+01 2.000E+01.' --- WLAM

C14 • C-12 concentration inwater (g/cm**3) notused ° 2.000E-05 ? - --- C12WTR

C14 C-12concentrationin contaminated soil (g/9) not used 3.000E-02 • . --- . C12CZ

C14 Fractionof vegetation carbon from soil not used 2.p0oE-02..' -- .. CSOIL

C14 Fraction of vegetation carbon from air not used ' 9_800E-01^= '(ZIR

C14 C-14evasion layer thickness in soil (m) not used 3.OO0E-01' DMC

C14 ' C-14 evasj.on fluxrate from soil (1/sec) not used 7 .000E-09' --- ' EVSN

C14 ' C-12 evasion flux rate from soil (1/sac) not used ' 1.000E-10' --- . .' REVSN

C14 Fraction of grain in beef cattle feed not used 8.00OE-01 -- . ' AVFG4

C14 Fraction of grainin milk cow feed not used 2.000E-01' AVFG5

C14 correCtion factorfor gaseous forms of C14 ' not used ' 8.094E+01.? -- C02P

STOR Storage times of contaminated foodstuffs (days). '
STOR Fruits, non-leafy vegetables, and grain ' 1.400E+01 ' 1.400E+01 ' --- ' STOR_T(1)

STOR ' Leafy vegetables 1-000E+00 ' 1.000E+00 STOR_T(2)

STOR Milk 1.000E+00 ' 1.000E+00 STORT(3)

STOR Meat and poultry ° 2.000E+01 2.000E+01 -- STOR T(4)

STOR Fish . . ' 9.p00E+00 7_000E+00 ' --- ' STOR_T(5)

STOR ' Crustacca and mollusks 9.000E+00 ' 7.00oS+00 ' --- STOR_T(6).

STOA Well water 1.000E+00 S.OOOE+00 ' . --- ' STORT(?)

STOR Surface water ' 1-000E+00 " 1.000E+00 ' --- STOR_T(8)

STOR LivestoCk fodder ' 4_500E+01 ' 4.500£+01 ' --- ' . ' STOR T(9)

R021 Thickness of building foundation (m) not used ' 1.500E-01 -- FL0oR1

R021 Bulk density of building foundation (g/cm*'*3) not used 2.400E+00 -- . ' DENSFL

R021 ' Total porosity of the cover material not used 4.000E-01 ' . --- .' TYCV

Rp21 ' Total porosity of the building foundation ' aot used 1.000E-01' .--- TPFL

R021 ' VolumetriCwater content of The cover material ' not used ° 5.000E-02 --- PA20CV

4
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Surtmary : 116-N-3 Overburden (RUn #2) File: 116-N-3Overburden.RAD.

Site-Specific ParameterSummary(continued). -

0 > . . ' . . User Used by RESRffiJ ' Parameter

Menu ' Parameter Input ... Default' (Z£ dnffe e t fr vser mput) Name_

R021 Volumetric water content of the foundation not used 3.000E-02 PH2OFL

R021 ' Diffusion coe£ficientfor radbn gas (m/sec): '

R021 in cover material not used '^2.000E-06 --- . .' DIPCV

R021 in fonndation material not used 3.000E-07 . . .. • DIFFL

R021 in contaminatedzone soil '.not used 2.000E-06 DIFCZ

R021 Radonlvertical dimension of mixing (m) '.not used '2.000E+00 ? -- - .. ` HMIX .. . ...

R021 ^Average building air exchange rate(1/hr) not used '5.000E-01 --- REXG

R021 ' Height of the liuilding(room) (m) . '. not used 2.SO0E+00 ? . . - '. . ' ° HRM.

R021 ' Building-interior area factor not used 0.000E+00 ? --- FAI -' .

R021 Building depth^below ground surface (m) not used --1.000E+00 .. --- ' DMFL

R021 ' Emanating power of Rn-222 gas net used 2.500E-01 . -- - ? EVANA(S).

R021 Eman3ting power of.Rn-220 gas not used 1.500E-01 ---

'

EMANA(2)

TITL ' Number of graphical time points 32 . --- . --- - NPTS

TITL ' Maximumnumber of integration points for dose 17 . --- -- ? LYMAX

TITL ' Maximumumber of integration points f o r risk 257

fffffiffxfffffffffffllllxfffffffffffffffffffffffffffffi fifffffffff-xfizlilufffffffffff?ffffffllffffffffffflflffffiffYflff3ffffff

. Sununary of Pathway Selections .. . .

Pathway User Select

' activel art a1 t

ion . . . . _ ,

erna g m .--ex . . .

. 2 -- inhalation(w/o radon)3 active .. ^^ . .

3 - - plant ingestion .. . .active
n^^- - meat ingestion active ^. .

5 - -'milk ingestion active .. . ..

6 - - aquatic foods active ..

5^- -^drinking water suppressed ^. ..

8 - -.soil ingestion active

' 9 - -^radon suppressed

Findpeak pathway doses active

^ffffff iffffiffffffffffffffffff3ffffffffiffifffiffff

C-134
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Stnlvtazy : 116-N-3 Ovezburden (RUn $2) File>116-X-3

Contaminated ZoneDrmens3ons . ^^ 'InztSal So 1Concentr tions,pCi/g^

AAAPAP.PAAAR4I^IPPAP.AAAAAPAPSit^ ^ ^ F^A^WP^SAP.I+A ^ ^ .

Axea: 21980.00 squaxe meter5 ^ .. ^ ^ P.m-241 7.120E-02

Thickness:. 4:60 rteters Co-60 9.460E-02

-COVer Depth: 0.00 meters ^ ^ ^. . . Eu-154' 2.890E-02
0. . . . ^ .. . .. ^ . . .. . . . ..

^ .. . . ^/: Total Dose TDOSE(t),inrem/yr

^. . ^ .. . BasicRadiationDose Livut=1.500E+01 mrem/yr

TotalMixture Sum M(t)= FractioP of Dasic Dose-LimitReceived at Time

t(yeais) D.00oE+00 1.000E+00 3 D00E+00 7.600E+001.60RBi01 4 200E+01^-^4.]00E+01^-'1.390E+02^^-3.000E+02 1.000E+03

TDOSE(t)T 1.114E+D0 .9.865E-01 7_750E-014.506E-01 1.999E-01 3.299E-02 2.9335-02 2 .069E 021:594E 02 5.058E-03

M(t): 9.429E-02 6.599E-02 5.166E-02 3.005E-02 1.200E-02 2.199E-03 1.955E-03 1.380E-03 1:056E-03 3.392E-04

OMaxiimnn 2D0SE(U e 1.114E+00 mrem{yr at t^=^0^.000E+00 years
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Summary : 116-M-3 Overburden (Run 42) File: 116 N-3 overburden.RAD.. -. ^

Total Dose Contributions TDOSE(i;p,t) for Individual RadiOnticlides (i) and Pathways (p) -

A mrem/yr and £raction ofTotalDose Att=0.0008s00 years . . . . .

0 water Independent Pathways (Inhalation excludes radon) . ..

0 Ground £nha'1at12+a RadonaPlant MeaE M bR
SoxiRadio-

^Al+^AAAI+.AAAA.4AAAAAAAAnAI^ ^P.AAAAAAAAAAAShMAA AAAAAAAAAAAAAPnI^ ^AA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract_ mrea/yr fract. mnem/yr fract. mrem/yr fract. arem/yrfzac0.
........... .. ......^__.. __...._ . . ..._.._ _..__...._ _._.... .__...... .....__ .._...... .._._. _._..-^^_^ __....

AAAAAAIy AAAAApAAA AP.A.LAAAAAAAAAAA AAAAAA AHAAAA)iP.A AAAAAA AAPAAAAAAAFfAAAA AAAAAAAAA ANW.AA AAAAAAAAn AP.PAN+ AAAAAAAAA AAAAAA

Am-24Y 2.065E-03 0.0019 1 .383E-03 0.0012 0.000E+00 0.0000 1.460E-02 0.0331.2.640E-040.0002 2.076E-05 0.0000 9.561E-03 0.0068

Co-60 9.291E-01.0.8320 E.5018-00 0.0000 0 0002+00 0_0000 .1.0758-02 0.0096 1.020E-02 -0_00922.337E-03 0.0021 6.9625-05 0.0001

Eu-154 1.3998-01 0.1237 3.4818-07 0.0000.0 000E+00.0.0000 '3.9408-DS 0.00001.281E-05 0.0000 .3.385E-07 0 0000. ]]508 06 0.0000

fiif4ff1f4ffffff fffiff fffizffifffifff fif34ffffffffff fifEffRff ffffff fffffffffifFfff fffffffii ffifif fffEfffff ffffff

Total 1,067Hi00 0.9576 1.384E-030.0012 9.000E+00 0.0000 2.5395-02U.022$ 1.048E-020-0094 2.3668-038.6021 7.639E-03 0.0069

D . .. . . . . .. . . . .

Total Dose Contributions TDOSE(i,p,t) for indieidual Radionuclides (i) and Pathways(p)..

As mrem/yr and Eraction of Total Dose At t 0.000E+00 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*-

Radio- kkfk^ AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAPl+ ^U&U^ AUM^ kA.^

Nuclide mrem/yr fract. mrem/yr fract. mrem/yrfract. arem/yr fract. mrem/ys fract. mrem/yr fract. mrem/yr fract.
_______ ______

ppppppA AAAAAAAFN
.....__.._

AAA,i.a AAAApppAA Appppp AAAAAAAAA
_......,..... ...... ._....._.

AAAARA AAAAAAAAA
.........

AAAAAA AAAAAAAAA
.. ..... ...

AARAAA AAAAAAAAf+
.. . .....

AA.N^AA A
._

AAAAAAAA AAAAAA

Am-241 0.000E+00 0.0000 0.008E+00 0.0000 0.060E+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.591E-020.0232

Co-60 0.000E+00.0.0000 0.000E{00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.309E-01 0.9530

Eu-154 0.000E+00 0.0000 0 .000E+00 0.0000 0 .000E+00 0.0000, 0.000E+000:0000 0.000E+00 0.0000 0 .000E+00 0.0000 1.379E-01 0.1238

fffffff ?ffffffff lfifii fffffffffffff£i fffffffff ffffff : iffffffff ff4iff fffffffff fffiff fFfffffff fffiff iffffffffffffff

Total 0.000E+00 0.0000 0:000E+000.0000 0.OO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.114E+00
1.00000*SUm

ofall water independent and dependent pathways.

. . ^ . .

^^J
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SunmfaYy : 116-14-3 Overburden (Run 92) File: 116 N-3-Overburden-RAD . . .

. TotalDoseContributi onsTDOSE(iyp,t) for Individual Radionuclides... (i)and PatIIways (p)

' . . Asmrem/yrand Fraction of Total Dose Att = 1.000E+00 years

0 Water Independenb Pathways (Inhalationexciudes radon) . . .

0 Ground lnhalation Radon Plant ?!eat Mi1k Soil

Radio- PP:}`v^AAAAAbAAA}fA AAAPAAHAAAAAAAAls AXUWAaAPTf PASAP.I+AAAAPAA^ P Â^A AMAXWAAAA

Nuclide.: ..mrem/yr £ract- mrem/yr fract. mrem/yr fract. mrem/yrEract: mre!Nyr fracY. mrem/yY fract. mrem/yr fract.
AuAAm AAAAAP.SiAA AAAAAZi AAAAAP.AAA AAAAPA TAAAAAAP.A APAAAA AAAAAAAAAAAAAAA AAAAAAAP.A AAFW.AA AAAAAP.AAA AAnAAA AAAAAAAA.A AAAAAA

Am-241 2 _062E 03 0:002I 1.3B1E-03 0-0014 0:OUBE+000.0000 1 4585-02.0+0148. 2.:645E-.04 0:0003 2_871E-05 0 0000 7.549E 03 0:0039

C0-6D 0_127E-01 0.8238 2:452£,-07 0.0000 0.000E+000.0080 9.423E-03 0.0096. 8_940E 03 0.0091 2048E-03 0 0021 6L103E-D5 .0.0001

Eu-154 1.274E-01 011292 3.210E-09 0 0000 0:009E+00 0 (0000 3:450E-05 0:0000 1184E-05 0.0000 .3128E-00 0 0000:. :'/.162E 06 0,0000

fffff4f fiffff3ff ffffff fffYfffif fiffff fYfffiffffff3YE fffffffffffffYY ff3ffffff ffifff fff2lllYf 11xiYf ifffffffi ffff4f
Total 9_422E-01 0:.9551 .1.382E-03 0.0014 . 0.000E+00 0.0000. . . 2:404E-02 0.0244. 9.216E-03. 0.0093. . 2_098E-03. 0.0021 9.617E-03 0:0079

D.. . . . . .
. . . .

TotalDnseCOntnibutions TDOSE(i,p,t) for Individual Radiomvclides (i) and Pathways (p)
AS mrem/yr and Fractionof TotalDose At t = 1>000E+00 years

0 Water Dependent Pathways

0 . Water Fish Radon

W

Plant Meat . Milk All Pathways*

Radro- AAA AAAAAAAANFS.P.PCAA . AiiAAATV4A.45AAAAi Wk^ jL^ AAAAP.PLAPRAAAI+AA AIUA^

Nvclide mremjyr., £ract mremjyrfraet. mrem/yr £ act .in Qan{yr. fr ct mcem(pr fract mrem/y £ act mrem/y 'fract.
AAAAAAA AAAAAAAPA: PAAAAA AAAAASAe1A AAP.PSV4 AAAAAAAI^A AAAAPl^ AAAAAAAAA AAAAA.4 AAAAAA AAAAAA AAAAA1dAA.^ AAtiAAA

Am-242. 0.000Er00 0.0000 0+000E+000_0000 0:00E+0 0.0000 0 -000E+00 0 0000 4:000E100 0.0000 0:000E+00 0.0000 2:585E-02 0.0262

Co 60 0_000E+00. -0:0000 0-000E+00 0 0000 .0:000E+00 0:0000 0 .000E+00 0-0000 0.000E+00 0.0000 0.000E+00 0 000V 8.332E 01 9...8446

Ell 154 O:OOOE+00 0;0000 O.p00E+00O.OOOO 0 O00E+00 0 A000 DAOOE+oO 0.0000 O:O00E+00. 0:0000 -0:000E+00 .0.0000 1.275E-01 01292

fffffEf ffffffiYf fffff3 ff4ff3fff fffiif YffffYfffifffff fYifffff4ifi4ff ffxllifff ffffif IffifffYf ffffff fffff4fif ff3fii
2oca1 0i000E+00 0_0000 0.000E+00 0 0000 ` 0:000E+00 0:0000 0.000E+00 0.0000 oao00E+00 0a0000 0:000E+00 0 0000 9.e6sE-oZ 1.oo00
0*SUm of allwater independent anddepeadent pathways. -
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Bunmrary :116-N-3 Overburden ( Rnn 42) Filet 116-N-3Overburden.RAD . . . ^

Total Dose Contributions1O(YSEfi,p,U for Individual Itadionvclides(i) and Pathways (p)
AS mrem/yrand PracC>Onaf Total Dose At T=3:000E+00 years

0 Water Independent Yathways ( Inhalationextludes radon)
0 Ground Inhalation Radon Fiaut Meat Mil'k Soil

....... .....:
.,...APAAAAAAFWeIAAAHA .. .Radw AAAAAAAAAAAAAAAA

........ _.._.. _ _ . . .
i PAfiAAAPAAAAAF^RF^ AxnnAnAAAAOAAAAA

_._ _._._
gkkkM . AAAAAAAAAA^.qppp,q

Nuclide m/yr Eract. mrem/yr fract. mrem/yr fract e/yr fract:mrem/yr fract: m4em/yr fract.
mrem/yrfract.AAAAAAAkuk^

AAAnl+A AAAAAAAAAAAAAAP+ AAAAAAAAA ARAAAAAAAHAAP4AAAAA^AAAP.AAIA)\ AAAAAAAAAA^ AAAAAA RAAAAAAAA AAAAAA
Am-241 2.055E-01 0:0027 1.396E 030.0028.0:000E+00 0.0000.2.453E-02 0.01882.636E-040.0003 . 2z861E-05 0:0000 . 9t524E-03 0.0097
CO-60 6:245E-.010.80595.926E 07 0:00000.000E+00 0-0000 71241E-030.00936:890E-03 -0i0039-1.574E-030L0020-4.690E-05 0:0001
Eu-154 1:069E-01 0.1405 2.948E-090;0000O:O00E+00.0.0000 21953E-05.010000 1:0138-050.00002.672E-050.00006_118E-06.010000
ifY£fifff£ff.ifffffYffYFifffifff fffff8 fffYfffff fffifi3ffffffffFffifffiiffffff1ffffif ffizfffff 4ff8if iiYifffffffffff
Total 7.355E-0110.9490 1:357E-03.0:0018 0.0BOE100 0.0000 2:280E-020,0281 9.144E-03 0:U09Z1.603E-D3 0:00219.577E=03 0.0098

0 . . . . . . . . .

TotalDose Contributions TDOSE(i,p,t) for ZndividualRadionuclides-(i) and Pathways(p)
Asmrem/yrand Fractiono€ Total DoseAtt = 3.900E+00 years

0 water Dependent Pathways
0 . :. Water Fi sh Radon Plant Meat M11k All Pathways*
Rad1o-

.___. . .......
fAAAAAAAAAAAAAAA

_ .... ......... __......
AAAAAAP,AAA....__.AAAAAA '£S

_.._... __._.. N^AAAAAAAAAAfiAA RHAAINAAAA -:P.F^AAAAAAAAAPP.F
. . ._ ._.

Nue2ide rem/yr Yract mfem/yr f act. mrem/y EYa tmrem/yr f act. mrem/yr fiact. mtem. _...,. _......_AAAAAR _._ /Yr fract. r em/yr fract.
AAI'tAI+AA AAP.AA4P.I1A^ APSi^SA F.AA. : AI^1^P_9A AFSAAAAiWA AP.AP.A4 AAAAAAAAA. P.AAHArI RAAP.AA.4FUl AHAP.b.4 P.AAFP.AAAA AAP.Aa P.AAP.AAAA.4AP.AP.AA
.Am-241A:000E+0010:0000 D.OO0E+00O10000 O:OOOE+00 0.0000 O:O00E+000.00009.090E+00 0.0000 O.O00E+000.00002.598E-02 0:0333
Co-50 0.000E+000.0000 0i000E+00 0:0000 0]000E+00 0.00000:000E+000:0000. 0:000E+000:0000 O009ES00 0.0000 6.403E-01 018262
Eu-154 0.000E+000.0000-0.900E+000:0000. 0:000E+00 0i0000D.000E+00 0.0000 -0.00UE+000:0000 0.D00E+00 0:00001.089E-010:1405
ffiiffffffff£fiffffiff ffffffffifiifff fffiffifi3iffff f£f£fff£f fffiff ffffiffff ffEfff f3i4f£f£f xfl£ff:-^fffffiPifff4iif
Total 0:00DE+000.0000 U:0U0E+D00:0000 0i00oE+00 0.0000 0:000E+00 0.0000 0 .00DE+000.0000 0..000E+009.0000 9 ]50E-01 1.0000
OaSum of all water independent and dependent pathways. . '. . . . . ...
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Summary 116-N-3 Overburden (RUn 42) File: 116-N-3 Ov¢rbuiden.RAO

Totalnose Contributions TD05E(i,p;t)for Individual Radionuclides(i) and Pathways (p) ' .

AS ndem/yr and Fraction of Total Dose At t = 9.600E+00 years

0 WaterIndepeudent Pathways ( Ixihalation@zcludes radon)

0 Ground InhalatiOn Radon Plant M at _ Milk _ Sp 1
._.. _.... .._

g
..._. __

AkW
._...^^•• __Radio AANAAAAAAAAAAAAA A.?AAP.^AAARAflAAZH PN^A`AAAA AAAAARAAAAPAPAAA

Nuclide .ce /pr £racY mrem/y fract .-^mrem/yr fract rem/yr fra tmrem(yr £r ct mre /yr E act mem(yr frace.

Ap.ppp
_

.._..pp
A
_._
____ppApAAAp

.
PpA

_.
A

.
AA

._.___...
p.PAnp A

-._ _ A._...ppA.M AAAAApAA2 AAPAP
..
A

........
2AAAAPAAA A AAAAAAAAA

....
.AAAAA

......._.
RIiAAAAAIIA

. .. _..
AAAAAA

._ ..___... ..
AAAP:AAAAp.P ppAAA

Am-241 2:039E-03 0:0045 1_366E-03 0.00300.000E+60.0.0000 1:442E-02 0:0320.2_616E 040.0006 2-840E-050.0001 7 .46]E 03010156

Co-60 31408E-01 0.7561 3-125E-07 -0.00000:0003+00 0.0000 3.951E-030_0088 3'.7498-03 0 :0083. 8-590E-04 0.0019 2 :SS98 OSO:p001

Eu-1547.595E 02 0.1681 1.912E-07 0 .00000:0008+00.0:6000 2.055E-05 0.00007037E-06 0.0000 1.860E-07 0.0000 4.2583 06 0.0000

ffffffi ffzffffffffffff fYfffifff fiffff ffYffffff fffffl ffflxllfiIlllff IIx111f4f ffffff ifxI111II ffffffzfffffYff- fiffff

Total - 4.186E-010:9286. 1.367E-03 0:0030 0.000E+-00 0:0000 1:840E-02 0 0408 9.019E-03 0.0089 8-876E-04 0.0020 7:497E-03 0.0166
0 . . . . . . , .

Total Dose Contributions TDOSE(i,p;t forIndividualRadionuclides ( i_)and Pathways(p)

ASmrem/yr and Fractio.n of Total DoseAt t=]:6005+00 years

p Water nependent Pathways .

. 0 Water Fish Radon Plant Meat Milk - All Pathways*

Raaao- AaA
....

xAZ
...
aaa^+.aai,ai+ i+AAAAAaaan.n$a.^nn

-..._.. kil^
_.

naiuiaAU^a^r+
......... ._...__.
^ai^ nAnA A^

... _... _...
anA^AA

Nuclids wrem/yr Eract. mrein/yr fracL mrem/yr fract. mrem$yr fract.mrem/yr £ aet. mievi/y fract mrem/yr f ct
..._...._ .._....._ ._.._._ .,._ .._.. . ....^. .....___.... ...

AanPi^A» AAAAAAAaa i+aAPaA AAaxaAxn6 x]aAAnI^ AAafiaAnAA AAanAn AAaAnaaFVa aaaaAA AaaaAaas.A AAAAfiA A.^AHxaAAA AAAAAn. AxAAAnxnA MAAAA

Am-241 0 .000E+00^9.0000 0 .000E+00 0.0000 0.000E+00 0:0000 0.000E+00 0 00000.0005+00 0.0000 0 000E+00 0.0000 2 :559S 020:0568

Co-60 -0.090E+00 0:0000 0.000E+00 0.0000 -0r000E+00 0.0000 0.000E+00 0.0000.0.000E+00 0:0000 0.000E+00 0.0000 3.454R -01 0.]]51

Eu-1540.0003+00 0.0000 0 O00E+00 0.00009.000S+00 0.0000 0 OOOS+00 0 .5000 0 .000E+00 0 .0000 0.000E+00 0.0000. 1.599E 02 0.1681

fifffff fffflffff Yfiiff Iffffffff fiffff fffffffff fftffffff3fftf ffif3f fffiflzlR£fffff ffffiiPff ffffffillifffff
fiifYfTotal

0.000E+00 00000 0-000£+00 0.0000 0.000E+000.0000 Q1000E+000.:0000 D.OD0E+00 0:0000 0.000E+00 0.0000. 4.508E-011.0000

0*SUmoY all water independent anddependent patnways. . ' . .
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Sunmiary : 116-N-3 Overburden (Run #2) File: 116 N 3 Overburden RAD- . . ..

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)and Pathways (p)

As mrem/yr and Praction ofTotalDose At t = 1.600E+01years

U Water Independent Pathways (Inhalation excludesradon)

0Ground lniia3atroi7Radeif Plant Meat. Milk Soil
....___._.-

Rad1o AAAAAAAAAAAAAAPA
_ _._...._

AAAAAAAAPAAAAAAA
_--___...... ..... ....... ...... .. .

APPAAPAAA?
__
AAA

. __...-._.
AAAAAAAAAAAA?

. . __... _.
AAOAAAAAAAA?1?AAAAA AAAAA3AAAl*

Nuclide mrem/yr fracL mnem/yr Eract. mrem/yrfract ...mrem/yr fract. mrem/yr fract m/yr fraeG_ mrem/yr fract.

kuuA
^^^^ ^^^k

UUU&TA Auiu kkkkuku AAAAAlf UUWAA Al^ AAUXUU Aam ku^^ AukA

Am241 2.0126-030.0112 1.347E-03 0.0095 0.000E+000:0000 1 423E-.02 0.0991 2.581E-04 0.0014 2-801E-05 0.0002 7.365E-03 0:0409

Co-60 1.128E-.010.6269 1.034E-0 . 0.0000. 0:000E+00 0.0000 1.307E-03 0.00731.240E-03 0.0069 2.8428-04 0.0016 8.468E-06 0.0000

Eu-154 3.909E-020.2192 9.863E-08 0.0000 0.000E+00 0.0000 1.060E-05 0 0001 3 .630E 060.0000 9.592E-08 -0 A000 2.196E06 0.0000

3fiffff fflffffffffff3f fffffffff fffiff fffffffif iiffffffffffFff fffffffffffffffffffff fiiffYfff ffffff fffxi3iff ffff"yf

Total 1.538E-01 0..8550 1.347E-03 0 00Z5 ...0.000E+000.0000 1 554E-02 0.08G4 . 1 .502E 03.0.Q083 3 123E-04 0.0017 7.3763-03 0.0410
0 .. . . . .. . .. .. . . . ' . .

Total Dose.Contributions TDOSE(i,p>t)for Individual Radionuclides (i) and Pathways (p)

Asmremfyrand Fraction of Total Dose At t 1.600E+01 years

0 Water Dependent Pathways

0 Water Fish Radon Plant Meat Milk All Pathways*
-..-__- .._._.._ _.._.__.

Radio-^AP.A AAAAAAAAAAP]VAAAAAAAAAAAAAAAAAAh AAAAO#AR9AAA^NAAAAAAA+PAA AAAAAAAAAAAAAAAA NOl£SAAAAANU>AnA
„Nuclide mrem/yr fract. mrem/yr, fract. mre /yr fract rem/pr fncc[_ mrem/yr fct =em/yr £.act. wasn/yrfracE_.._.___._-.. _ _..__ ....PA .........

AAAAAAA AAINAAAAA AAAAMAN^AAAFV^A AAAAAl^ AAAAA^AAA AAAAFW AAAAAAP.AA AAAAAA AAAAAPAAb AAAR AAAAAAAAP. AAAAAA AI:AAkAFZ+A AAAAAA

338-241 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.00000 .050E+00 0 0000. 0.000E+000.0000 0.000E+00 0 0000 .2.524E -02 0.1403

Co-60 0.000E+00 0.0000 0..000E+00 0.0000 .0.000E+000.0000 0.000E+00 0.0000. 0_000E+00 0.0000 0.000E+00 0.0000 1.156E-01 0.6435

Eu-154 0.000E+00 0.0000 0.000E+00 0.0.000 0 .000E+00 0:0000 -0.000E+00 0.0000 0.000E+00 0.0000 0 O00E+00 0..0000 .3.909E-02 0.2193
_.._.._. _._ ....li ......l

fffifff Fifffffff ffflff xllilxzxl ffifffffiEfffffIllllf fifffffff ffffff asiffff ffffff ffffalxl fEf£ff 1ffffffff Efifff

Total b:000E+00 D.0000 0.000E+00 0.0000 O.OOOS+0II0.0000 O.OOOE+DO 0.0000. 0 .000E+00 0.0000 0:O00E+00 0.0000. 1.799E-91 1.0000

0*SUm of all waterindependent and dependent pathways. . .. .. . . . . .. . . .

c-1a0

0



CVP-2002-00002
Rev. 0

^^

1RESRAD,Version 6.1 Ta Limit = 0.5year 08/05/200215:05. Page19
Summary : 116-N-3 Overburden (RVn#2) Pile: 116-N-3 -0verburden:RFD

Total Dose Contributions TDOS£(i,p,t)£orIndividual Radionuclides (i) and Pathways(p)
Asmrem/yrand Praction of TotalDose Att= 4_200E+01years

0 water Independent Pathways(Inhalation excludes radon)
0 Ground xnhalat n Radon Plant Meat Milk Soil
Radio- P^ AAA.9AAAAAAA.9AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAPAeIAnAAPiHA^ .._ ..
N clidemr /yr fract mrem/yrfract -^mre/yr fract q/yr fract mrem/yr £ract mrem/yr fract:mrem/yr YYact....... ..._.___ ._.. ...._.__ __.....AAAAAA.S AAAAAAAAI4AHP.HAA AAAPAAAAA PAAAAAAAAAAAAAAAAAApA pppppppjp AAAAAA 2AAAAAAAA AAP.ATA:.:AAAARApA§AAAAAA'.AAAAAAAA)aAAAPA$
Am 2411.928E-030:0584 2291E-.03 0.0391.0:000E+000.0000 1_363E-02 0.4133.2:4)5E-040:00]5 2:684E-05 0.000E 9.056E-03 0:2139
CO-603,675E-030_1114 3.370E-09 0.0000 0.000E+00.0:0000 4:263E-.05 0.0013 4:043E-050 .0012. 9.264E-06 0.0003 2.760E:07 010000
£u-154 5 _035E 030.1526 1.271E-06 0.0000 0:000E+00 0.00001.366E-060.0000 4.6772-47 0:0000 1.836E-08 0 00092.630E-0J0_0000
lIIIY£f..4ffffifiiYf4fif fiffxxxxi Iilxlf fuxxz?f£ffffff 4ff4fffff f4frfi3ffffffifffffff fuy4ixzx Iiffff Yffiiffff ff"Yiff
Total 1.064E-020d225 2.291E-03 9.03910:0002+00 -0:0000 1_3688-02 0.4146 2.884E-040.0089 3:611E-05 0.00119ti059E-03 0.2139

0 . . . . . . . .

Total DoseCOntributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways(p)
As tiirem/yrandPractionof Total Dose At t = 4_200E+01years.

0 . ' . rWater Dependent Pathways
0 Water. Fish Radon. _ Pla t Meat Milk All Pathways

AI^AAAAAAAAAAAAA4Rad o...AAAAAAAAAAAAAAAA ^NAA AAAAAAAAAAAAAAPA AAAAAAAAP UUTmA . .
N cl denQe /yr fract e/yr f act mrem/yr f act mre /y fract mre /yr £ra t mrem/yr f ct mrem/yr̂^fmt, -
AAAA

..._.-....._ ......_. . -..... :... _.
AAaAA

..-_...__ ._..AA.$ AAAAAAAAA AAAAA.4 AAAAAAAAA AAAAAA AAAAAAAAA AAAAffj. pAApppAAA ApNA.q ApAA AAppAA AAAPPAAAA AtiAAAA AAASAAAAAAAAAA,q
Am-2410.000E+000.0000 0 000E+00 0.0000 0C000E+00 0.00000..000E+00 0 00000.000E+00 0l0000 0:000E+000 0000 2t418E 02 0.7331
C0-60 96000E+000L0000 05000E+00 0.0000 0:000E+000:0000 0-000E+00 0:0000 0_000E+00 -0:0000 0:0002+00 0.0000 3768E 03 0:1142.
EU-151 0 .ODOE 00.-0.0000 0a000E+00 0:00000_O00E+00 0.0000 O.O00E+00 0.0000 0.000E+00 0_0000 O.Q00E+00 0.00005.:037E-03 0.1527
fffffff ffifffYi4IIIffIYffifzifYlfffff xxx44Yffffffiff ifffffffxxxxfff ffifizxxziiffft fiiiFffff IffffiffYfffixx Ixxffx
Total 01000E+00.OL0000 0.000E+00 0 00000c000E+00 0_0000 0.000E+00 9.000p 0:000E+00 9.0000 -0:OOOH+00 0.0000 3.299E -02 1S0000
0*Sxmof allwaterindependent and deoendent pathways. . .. . .. . . ..

i

(

C-141



.... . . . .. CVP-2002-00002
. Rev:O

1RESRAD, Version 6. 1 ' Is Limit = 0.5 year 08/05/200215:05 Page 20 .. . . . . . . .

Summary :116-N-3 Overburden (RunM2) File: 116-N-3OVerburden.RAD' . . . . . ./^

Tot31 Dose Contributi ons TnOSE(i,p,t) for individual Radionuclides (i1and Pathways (p)
Asmrem/yr and Fraction of Total DoseAt t = 4.5008+01 years

0 water IndependentPathways (Inhalation excludes radon)

0 Y'+round Inhalation Eadon Plant Meat Milk So11

Radio- A APAAAAAAAAAAri^AAI+ AA IAAA AAAA AHI' AAAAAAAAAAAAAAAA

Nuclide mxem/yr.....

^

fract.

^

mrem/yr fract.
__.......

^A

mrem/yq fract

Akkkkau
....

^

.-

^

m/yr fmact

1^w^
.

aAA

......
/yr,

^^

fract

^

em/yr

^au

fract.
..-.-.

^

n¢em/yr

^u

fract.

A^A
^AAm-241. 1:912E-03. 0:0652 .1.280E-03 0.0436 01000E+00 0.0000 ^2.3528-02 0.4610. 2.455E-04 0:0084 2.662E-05 0.0009 -6..999E-03 0.2396

Co-60 . 1.903E-03._0:0649. 1.0451-09 0-0000 D.0008+00 0:0000 2.2068-05 0.0008 2:0938-05. 0:0009 4.3968-06 0.0002 3..4298-05 0.0000

E2-154. 3.395E-03. 11.1158 8:570E-090..0000 0:000E+000.0000 9t209E-07 .0.0000 3_1548.02 0.0000 .8.3358.-09 0:0000. 119088:05 0.0000

ffffff£ ffi1fffff ££Fffi fiif££ff££ffiff fY"lisi4£2 f£ffff af3f4fi££ff£f£f ffiffifff fff£f4.- iif3f££ff f£4f£f: .iYf£fffff £fffff

Total. . 9 220E 03. . 0.2458. 1:2005-030 .0436 0 900E+00.0e0000 1.359E-02.0.4618 2 .659E b4 0G0091. 3.142E-05 0.0011 6:9998 03 0.2386

0
. . . . .

TotalDoseContributionsTDOSE(i,p,t) forIndividual Radionuclides (i) and Pathways (p)

As amrem/yrand Fraction ofTotal DoseAt t = 4.9006+01 years

0 waterbependent Pathways

0 Water Fish Radon Plant Meat Mil
...-...

k

S

All Pathways*

-Radio- AAAAAAA.9AAAAAA£SA
..._....

AA
.....-.. _
AAA9AAAA^APA4AA3

..-.-.. ... .. ....
RAAAAN^AAA

.....-...
APP.A AAAAAAR4INAAAA. C AAAAAAAAAAAAAAAA

Nuc3ide- mrem/yr fiact rmrem/yr fract.

^ AMA

mremfyr frac¢:

kiia^ AkUA

mrem/yr fract_

MU^ AiUAA

miem/yr

AUAkwA

fract

kAAAA

mrem/yr

Akk^

fract

k&AAAA

mrem/yY

AAA&WAA

frnct.

A^iUUAAAAaAA

Am-241

kUUUU

0.000E+00

AAAAAA

0.0000

kUx

0.000E+00 9:0000 0:000E+00 0.0000

L

0.000E+000_0000 0.000E+00 0+0000 . 0 L0008+00 0.0000 2.398E-02 0:8170

Co-60 0.000E+00 0:0000 D:000E+00 0.0000 0.000E+000:0000 .0:000E+00.0:.0000 0.0008+00 0.0000 0_0008+00 0.0000 1L951E-.03 0.0665

Eu-154 0.000E+00 0.0000 U.OOOE+OOO.OODO 9:000E+00 9.0000 0.000£+000 .OOW - 0.000E+00 0.:0000 O.DOOE+00 0 .0000 3.397E-03 0:1158

fPu£fi fY£ffE4if Yi3£i£ £ff££ffiiiii3£f ff£fi£i£f liffif ffffffffff4fii4 f£ff£ffff ifiiff ff£ffffff iiiifi £ffi£f£i£ ifffff

Total 0.000E+00 0:0000 .0c000E+00 0:0000. 0000E+00 0.0000 .0.000E+00 0.0000. 0.000E+00 0.0000 . 9.000E+00 0:0000 2.933E-02 1.0000

0*SUm of all water independent and dependent pathways. . . .

^
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CVP-2002-00002
Rev. 0

1RESRAD, Version 6-1 Ta Limit = 0.5 year 08/05/2002 -15d05Fage 21

Sunmary : 116-N-3 Overbuiden (RUh #2) Pile:116-N-3OVerbardea.RPL^ ' : .

Total Dose Contributions-TDOSE(i;p;t)for Individual Radiomeclides(3) and Pathways(p)

As mrem/yr3ndFraction of Total Dose At t = 1.390E+02 years

0 watei ZndependentPathways(iNhalation ezcludes zadon)

0 Grovnd 4ha.latnon Radon Plant MeaCMilk Soil
_:. ....:,_....._ ___.._ _..__ ____.,.... +_^...__ .__.._ . _

AAAAA`AAAAATAAAARadio- PTU ARSIAAAAAAA.W^AAA A AAAAAA^ AAA AAAAA.4AWiAAAAAPA P

aNClidamrem/yr fract iaremlyr fract. mreMyrfract. miem/yr £ract. mrem/yr fiact. nsem/yr fract em/yr frac0.

P_aISAFVi P.PAAAAAAAFVaTP.A AAAPA.4N.A AP:AAAA AP.AP.AP.AIUi e1AP_544 P.kNiSP.IPA AAAAAAAAAAAAP.P.A AAAAISS PAP.AAAAP,A PAAP.AA PAP:AP.AAAIi P.AAHAA

Am 2411:6508-03 0.0799 11104E=03 0.0533 0.000E+000:0000 1.1698-02 0:5638 2_1228 04 0:0303 2.296E-05 0.00116039E-03
0.2916Co-601.3578-089L00001_244E-149.00000.000E+000L0000 1.573E-10 -0_00001L493E-10-0.0000 3.921E-110 .00001:019E-12 0.0000

Eu-154 3.823E060.0001 93122E-12 0.0000. 0.000E+00 00000 7.653E-100.0000 2.621E-10 0.0000 6.926E-12 b OOOOl 586E-10 0.0000

YFYfifiifFYfffif11111f YY1f3ifEF£3£ffifif3ffffY-.fifi3l f11ffY3zf fffPY4 fffiuzx££4ffRi4 ifYYf4fff iii3fff3i3ffSu 4YEf13

Total 1:653E-030:0799 1.104E-030.05330.000E+000.0000 1.167E-02 0.5638 2.122E-040.0103 2.296E-050.0011 6.034E-03 0-29160 . . , . . . . . .. . . . . . .
. .

Total Dose Contributions TDOSE(i,pt) for individual Radionuclides(i)and Pathways(p)
AsmreM/yr and Praction of Total Dose At t= 1.3y0E+02years

0 'water Dependent Pathways
0 Water FishRadon Plant Meat MilkA11 Pathways*

___._____ _____________ _ __.__.. _._.__._.. _.__.__ _...._
AAAAAEadio-AP.ApppApApApppy;p ^.pA...^.AA PanAAAAaAPSPi^AP^,A tAAnAaaAAARAPAAHA AAAAAP?an?FAP.AAA AAPAPI.A.CAiA

Nuclide mrem/yrfract. mrem/yr £ract mrem/yr £zact. mtem/yr £ract. miem/yr fract. mrem/yr fract. mrem)yr fract.

A
._„___ ...__._ ._... ..____..

AAAAAA9A'^
_..._..._

AAAAAA
._.._.

AAAAAA AAAAAAAAAAAAAAA AAAAAAPAA AAAAAA AAAAARAA^AAAAPA ^AAAAA AA?^AAAPA A^^AAAAA AAAAAA A4444AAAA AP^

Am-2430.000E+00 0.0000 .0.0008+00 0.0000 -0:0008+000=0000 .0:000E+000 0000 0:000E+000.0000 0.000E+000.0000.2.069E$20:9999

Ca-60 0.000E+000_00000.000E+00 0.0000 0.0008+00 0.0000 0.000E+000.00000 :000E+00-0.0000 0:000E+00 0 00U01:391E-00 0.0000

Eu-154 0 .000E+00 0J0000 -0:000E+0090000 0 .000E+00 0 t0000 0.009E+000.00000 10005n00 0>0000 0 .000Ei00-0 0000 2.813E-09 0_0001

YYYfYii3fSfF3f5fii3fYfff4i£Pf3YYffEif ?1ifffYillz1111xxlii33i3fifP?fffPfPi44iYffffi iEz4Y£YffYfiiififirllYfffiifYf

Total 0.0008+00 0.0000 0:000E+00 0.0000 0_OOOE+00 0.0000 0:000E+00 0.0000 0.000E+000.0000 0:000E+000.00002+069E-021.0000

0*Sum of allwater independentand dependentpathways.. . . - ' '

C-143
^



CVP-2002-00002
Rev. 0

. . . . . . .
1RESRAD, version 6.1 Ta Limit = 0.5 year 08/05/2002 15:05 Page 22

Summary : 116-N-3 Overburden (Run k2) File;116-N-3Overburdan.RAD. . . . . . f^l

TotalDose Contributions 1DOSECi4P.t for Individual Radionuclides (i) and Pathways (p)

As mrelll/yrand Fraction of TotalDose Att = 3.000E+02years

0 Water IndependentPathways ( Inhalation exoludes radon)

p Gioqnd+____ Intialat on Rado"n Plant ,.,__ Mgat Mi1k Sbi4

RadiO- AA^ AAA
:.._. _.._.. ... .... . ...

^I^AA NAA N^SAAAAAAAAAA.fiA^ '. . . .

Nuclide mrem/yn fract. mrem/yr fract m m/yr fract . mrem/yr fra t /yr fract - em/yr fraLt mr m/yr- fract.
.. .. _...

__... .......... ..... ....... ....._ _.... ...... .. .... ...... _._... _.....

AAAAAAj^ ANAAApppp, AAAAI^A AAAAAAAAA AAAAAA AAPAP.AP.AA AAAAAA A?AAAAAAA AAAAAA AAAAAAAAA AAAAAA N+AAAAAAA AAAAAA AA.AN+AAAA AAAAAA

Am-241 1.264E-03 0.0498 . 8:440E-04.0.0533 0.000E+00 0.0000 8.935E-03 0:56421.632E 04 0.0103 1.956E-050.00114.614E-030.2913

Co-60 6.477E-18 0.0000 5:939E-240..0000. 0+000E+00.0.00007.509E-20 0:00000:124E-200.0000 1:633E-20 0.0000:..4.8646-22 0.0000

Eu-154 9.435E-12 0.0000 1:87BE-19 0.0000 O.O00E+000.00002.018E-19 0.0000. 6.909E-16 0_0000 1.626E-17 0.0000 4,I81E-16 0.0000
....:.
Ilxxxxl 1fffffff"3 fffiff £££f£ffifffffffYf3ffffff fff3ffff4fffff£if534 111ffff££ffffff_.3ifffff£fif£fff fffffffff ffff££

Tdtal 1.269E-03 0.0498 8C4405 -04.0.0533 0 O00E+000_0000 8:937E-.030 5642 1.6328-04 0.0103 1:956E-05 A 0011 4.614E-03 9.2923
0 ... . . . . . . .

Total Dose ContributionsTDOSE(i,p,t) for Individual Radionuclides.(i)and Pathways (p)

Asm[em/yr and Fractionof Total DoseAt t = 3.000E+02 years

0 WaterDependent Pathways

0 WaterFnsh Radon :. Plant Meat Mi lk All Pathways*

Radio-ATIN+ AAAAAAAAAAAAAARF+A^ kkAAU^ A.AAPAA^

Nuclide mrem/yr fract. mrem/yr fract. mre /yk fract /yr fract. mrem/y fract. mrem/yr £ract. mrem/y £ract.
........

PAAAAAAAA
.....

AAAP.I^ AAAAAAAAA
__.......

AAAPN
.. .. .

AAAAAAAAA p.AAAAA
........ .

P.AIiA
..

AA.?A4 AAAAAA AAAAP.AAAA
.._... ....__....

AAAA
..

FV AAAAAAAAA
......_ ......

AAAAAAAAAAAAA AAAAAAAA2 AI+AAAA

Am-2410.000E+00 0.0000-0,000E+00 0.0000 0.000E+00.0.0000 0.000E+000.0000 0.000E+'00 0.0000 0.000E+00 0.0000 1584E=02 1.0000

Co-60 - 0.000E+000:0000 0.000E+00.0.00000.000E+00 0.0000 0A00E+000c00000.000E+00 0.0000. 0.000E+00.0.0000.6:640E=15 0.0000

F.1a-154 D.OOOE+000:0090 0.006E+00 0:0000 0.000E+00 0i0000 4:000E+00 0.0000 O.000E+00 -0.0000 O.O00E+00000007_442E912 O:0000

iifffff flfffffff ffffff f£f?fffYf f£fi4f ffffffiff fff4ff fiffffffflfiffl fffffffff fffYff ffffff£fffffffP..fffffffif £fff£f

To[al0_000E+000,0000 0.000E+00 0.0000.0..000E+000:0000 0.000E+00 0.0000 0.000E+00 0.0000.0.000E+00 0:0000 1.584E-02 1.0000

0*sum of all water independent and dependent pathnrays. . . .. .... . . . ..

C-144
^
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cVP-2062-00002 ,
Rev. 0

1RESRAD, Version6.1 Sa Limit = 0-5 year 08/05/200215c05Page23^

Summary : 116-N-3 Ove.rnurden (RUn $2) Fnle:116 13-3.OVerbuxden.RAD . .

. . . Total Dose ContributionsTDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) . , .

As mreajyr and Frac[iasbfTOtal Dose At t= 1.000£+03years

0 WaterIndependent Pathways (inhalation excludesradon)

0 Ground Znbalainon 8adon ?lant Meat Milk Sor1

Rad3o mw^ PjfYA^ AAI{RAAAAAAAAAA+A P.WALKk^ AAHAAAAPP.AAAAAAA ANrAAaAAAA'AAAAnA ^._ .53..

Nuclide mrem/yr 4ract mrem/yrfract: mrem/yr fract-meem/yr fract. n¢em/yrfract. mrem/yr fract.mrem/yrfrac_t__.AAAAAAA
AAAAAAA.4A AAAAAA AAAAAAAAA AAAAAe] AAAAAAPSA PAAAAA AP.A.3AAAAA AAAALA PbIWAAP.AA AAAAAA AAAPAPAAAAAAAAA Ann-n an -

AAAX.AAAm2414.056E-04
0 .0602 2.66]E-04.0.052]0.000E+00 2-868E-03 0.56705.430E-059:0107 5.599E-06 000111.459E-030.2882Co-60

-0:000E+00 0 .0000 -0.000E+00 0 0000:`0.000£+00 0.0000 0.000E+00 00000 0 .000E+00 0.0000 0.000E+000.00000.000E+00 0.0000

Eu-154 0 .000E+000.0000 0 :000E+00 0 0000 .0:0002+00 0.0000 0.000E+00 0.0000 0 .000E+00 0:0000 0 000E+00 0_0000 0.0003+00 0:0000

x1113II ffffffiififffffffx11l1fffff43if4ffffffi1x11fF ffiYffffff11111fffffffffi4ffff xlxsfffffflxl1f ffxlsllff Iurxr

Total 4.056E-040:08022.667E-04 0:0521 0-O00E+00 0.0000 2.868E-03 0.5670 5.4308-050.0107 5.S77S-060A011 1.458H-03 0.2882.

0 .. . .. . . .
. . . . .. . . .. . . .

TotalDose Contributions TDOSE(i,p,t) for Individual Radionuch.des (i)and Pathways (p)

As mrem/yr and Praction ofTota2Dose Att = 1.000E+03yeais

0 Water DepeudentPathways

0 Watea Fish Radon Plant MeatMi1kA11 Pathways*

A
...-___

Radio-
._..--._-.- __ ...

AAAAAAAANWAAAAA ^§PNWA
...... ... ........_ _.._. .___-._.- _.

AAAAA AAAAAA
__.-... ._:.
AAAAAMAAAA

-.-..
PA
._
FVO?AAAAN+

Nu lyde mrem/yr fract mrem/yr fract. mrem/yr fract mrem/yr fract. mrem/yr 8 ct, mrem/yr fract.mrem/yr fract.

kP.AAA.nq AAAAApPrpAAAAP.AA AAAiSAA.-a.A.4 AAAAFi4 $AAAAAAFiA AAAAAA A.SAAAPP.TA AAIiAAA AAAAFA`p.PA ApPAA]j AAAAAAAAA AAAAAA. AAAApAApjp AAAAf.-p

Am 2410.000E+00 0F0000 5 590E-10 0 0000 0.000E+000.0000 U 000£+00 0.0000 0:000E+U0 0:0000 0:000E+000.0000.5.058E-031.0000

Co-60 .-0.000E+000.0000 0,0003+00 0.0000.0 000E+000:0000 0.000E+00 0.00000.000E+000:0000 0.000E+00 0.0000° 0 .000E+000 .0000

Eu-154 0.000E+00 0.0000 0.000E+00 0.00000[000E+00 0.00000.000E+00 0 0000 0 .000E+000.0000 0-000E+00 0 0000 0_000E+00 0.0000

fffifffffffffiffFif111 ffffYffif ffffff 1flzfff£ffilfxl llff£fEff ffEffff4iiillfffffilf fffffxzlz llff4lfffffffif ifffff

Total b.000£+00 0.0000 . 5.5908-I0 0.0000 0.000E+00. 0.0000 0.000F.+00 0 00000.000E+000.0000 D.0004+00 0.0000 5.058E-03I:6U00

0*SUm of all water independent and dependent pathways. . .

^`

C-145



CVP-2002-00002
Rev. 0

iRESRAD, version 6.1 Ta Limit =0:5year 08/05/2002 15:05 Page 24

Summary : 116-N-3 Oveiburden ( Run #2) File: 116 N 3 Overburden RAD .. .. ^

Dose/Sourceaatios SmmnedOver All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

OParent Product Branch DSR(j,t) ( mrem/yr)/(pCi/g)

(i (g) Peotxon* S= Q:R00E+00 1.OhRE+OQ 3 OW{E.UO ] 600E#001 500E al 4290E+D]^ 4 9008+
__
41 4 3]06 03 3 000E{0-2 1 600E+03

-__. _

^

_-_------

A^^ A ^^A ^ ^
^ku
^

M^
^ A

^^ kaaaAA

Am-2413m 241 1 .000E+00 3.6398 01 3 .633£ 013.621E-01 3.593E-01 3.544E-013.395E 01 3 .368E 012:9048-01 2.2208-01 ].008E-02

Am-241 Np-23] 1 -000E+00 3.385E 09 2.924E-066.907E-06 3.602E-05 3 245E-OS 8.295E OS 9:122E OS 2.4543-04 4:]13E-049.595E-04

Am-241 0-2331.000E+00 2.505E-14 14315 -13 67108-13 3.3408-12 1330E-11 8.2]2E-11 3:022E-10 7.206E-10 2v5]3E-09 1.766E-08

Am-241 Th-229 1.000E+00 0.814E-181.2]1E-16 3.458E-15 1.]56E-191_459E-13 2.395E-12 3,319E-12.].0]5E-11 5.911E-109.651E-09

Am-241 6DSR(j) 3.639E 01 3.633E 01 3.621E-01 3.594E-01 3.544E-013.3968-01 3.369E-01 2:906E-012.225E-01 ]-104E-02

OCO 60 CO-60 1.000E+00 1 :005E+01 8:80]E+0061]68E+003.693E+001.222E+00 3.9838-02 2.962E-02 1:4]5E-09 ].019E-1] 0a00E+00

OEti-154EU 154 1 :090E+00 4,]93E+00 4.422E+00 3 9§8Eti00 2.622Et00 1.353E+00 1.]43801 1 1]5E-01 9.]6]E-05 25]5E.10 2 8318-34

113IIff fffffff fiiiiffff ffififffP fffffffffffffffiff ff1f111z1 ffifffffffflfxlxll lxfff34ff ffffffxllfffifffff fiffffff3

+Eranch Fraction is the cumulativefactor for the j 't principal radionuclidedaughter: CE+®RF(j)=ERF(1)*BRF(2)* ... BRF(j .

The DSR includes contributions from associated(half-life 60.5yr)daughters..0 . . . .
.. . . . . . . .

Single Radionuclide Soil Guidelines G(i;t) in pCi/g .

. . . . BasicRadiation DOs2Limit 1.500E+01mrem/yr..

ONuclide

(i)t= 0:000E+0D 1.000E+00 3.000E+00 7.600E+00 1.600E+01 4:200E+01 47D0E+01 1 3]0E+02 3 00DEr02 1 000E+q3
_--____ .__..___.

A

_.. _._.. ..__ . __ _.._-_.-_ _-_.__.-. _-_----_. _-._.- _. __-__-_- _..__.--

^^ A^

.__..

^

_.

^A ^A^^ A
^^.,.

^AA^^ ^^^AAm-241 4.122E+01 4.129E+01 4.143E+01> 4.1]4E+01 4.232E+01 4.41]Ea01 4.4538+01 5 I62E+01 6.]43E+01
2_112E+02Co-60

1.493E+00 1.]03E+00 2.216E+00 4.063E+00 1.228E+013_9662+02 ].2]45+02 1 020E+08 *1.131E+15 *1.131E+15

Eu-154 3.143E+00 3.400E4003.981E+00 . 5.720E+001.1098+01 0:606E+01. 1.276E+02 1.536E+05 5:825E+10*2.639E+14

Yffffff ffffffffffifffffff fffifffff fififffff fffffffff ifffff4fi ffffffY3f fiffff;f"x fffffffff. fffffffff

*At specific activity limit
0

Sunmied Dose7SOurce Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and aCtmax = time of m mamtotal dose - 0.000E+00 years

ONuclide Initial tminxr DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) .. .

(i) (PCi/g) ( years) ( PCi/g) (pCi/g)

AAPAAAA AAAAPAAF^A
.__---__-

A
. .

AAAA AAPAAAAAA AAAAAAAZ+A
__.
A

--.._.._.._ _---_-..__
RSAAAAAA.§AAPA.SA AAAAAAP.P.A P.AA.S . . . .

Am-241 7.120E-02 0.000E+00 3.639E-0I 4.132E+01 3_639E-01 4.1228+01

Co-60 9.460E-02 0.000E+00 1.005E+01 1.493E+00 1.0058+01 1.493E+00

Eu-154 2.8908-02 ' 0.000E+00 4.7]3E+00 3.143E+00 4 A]38+00 3.143E+00

fffffff fffffffff ffffffffffffffff fffffffff fff£iffff fffffffff fffffffff
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Version 6.1Ta Limit , 0.5 year 08/05/2002 15t05 Page 25^eeem

Summary : 116-N-3 Overburden (Run #2) File: 116-N-3 Overburden.RAD

^ . lndividual NuclideDose Summed Over All Pathways

Parent Nuclide and Branch £ractionIndicated

ONUclide Parent BRF(i) mrem/yr

(1)W t 0 D008+00 1 U00E 0D 3 000E 00 9 6DOE OD 1 600E OS 4 2U0 O1 4 900E 01 1 3?OE 02 3 000E.02. 1.000E+03.

AA'AAAPAARAppAA.AAR.AP.APTif AAAAAAP.AA AAAFI.4AAAA AAAAAAAAf1 P.AP4A?YAPI^ AAAAAAAAA ^N3^ RAAAAP.AP9i AAAAAAAAP. AA-F-RAv^A= ^AANAAAAT.A

Am-241Am-241 1.000E+00 2.5915-02 2.586E-92 2.578E-02 2.559E-022.523E-02 2.418E-02 2.398E-022.069£-02 1.581E-02 4.990E-03

ONp-237 Am-241 1:000E+00 6:682E-03 2.082E-00 4.910E-09 1.1408-06 2.312E-06 5.835E-06 6.495E-06 1.747E-05 3.356E-056.832E-05

0U-233 Am-241 1.000E+001.084E-15 1.019E-14 4.007E-14 2.378E-139_469E-13 5.890E-12 7.280E-12 5.131E-11 1.832E-301.258E-09

0713-229 Am-241 1.000E+00 6.275E-19 9.048E-18 1.038E-16 1.250E-15 1.038E-14 1.7052-13 2-363E-135.038E-12 4.209E-11 6.872E-10

OCO-60 Co-60 1.000E+00 9.504E-01 8.332E-01 6.403E-01 3:494E-01 1.156E-01 3.768E-03 1-951E-03 1.393E-08 6.640E-18 0.0008+00.

08u-154 Eu-154 1.000E+00 1.359E-01 1.2>5E-01 1.089E-01 7:579E-02 3.909E-02 5:037E-03.3-397E-03 2.823E-06 7:442E-120.000E+00

illlfff ffffffiillffffff fifffifff ffffffxxl Ilxltfffl IIIlfffff EfPffffFP fffffffff f41z1IIffffffffiffffEffff4f ffixllxlf

SRFFi) is the branch fractionof the parentnuclide., . . .. .

Individual Nuclide Soil
ConcentrationPaYentNuclide

and Branch Fraction Indicated

ONUCiide Parent BR£(i) S(j,t),pCi/g

(j)(i)t- 0.000E+00 1.000E+00 3.0008+00 7.600E+001.600E+01 4.200E+014.700E+01 1.370£+02 3:000E+021.000E+03

AAAA.4AA AAAAAIUIAAPIIAP:AAA UAAAAAP.A Iv4.5AAAAAA P3.AAAAAI+I^ AAAAAPAu AFSAA.LPnA P.A.S9AAPU AAAAAAAPA AAAAAIiAAA AAAAAAAPA AP.AAAA.9u

Am-241 Am-2411.000E+00 9.120E-02 7.108E-02 91085E-02 9.031E-02 6.935E-02 6.644E-02 6.590E-02 5.682E-.024.344E-.02 1.391E-02

ONp-237 Am-241 1.0008+00 0.000E+00 2.304E-08 6.901E-08 1.742E-09.3.641E-07 9.352E-09 1.042E-06 2.822E-06 5:429E-06 1.106E-05

OU-233 Am-2411.000E+00 0.000E+00 5.033E-14 4.512E-13 2.090E-12 1.252E-11 8.2102-11 1.018E-10 9.3188-102.6278-09 1.014E-08

OTh-229 Am-241.1.000E+00 0.0005+00 1.585E-18.4.267E-17 6.890E-16 6.350E-15 1.106E-13 1.538£-133.350E-122.816E-114.573E-100CO-60

Co-60 1.000E+00. 9.4605-02 8-293E-02 6.373E-02 3.470E-02 1.151E-02 3.750E-04 1.942E-04 1.385E-09 6:609E-19 -0.000E+00

OEU-154 Ei-154 1.000E+00 2.8902-022.651E-02 2.201E-02 1.588E-02 8.190E-03 1.055E-03 9.116E-04 5.9138-07 1.559E-12 1.714E-36

4ffF111 Srllnfffflfifff ffflfffffffffiifff ffffffff% ftllfilxl Iffffilll lffffifff ffiffffffffifflllf ffYfiffff ffffifffl

BRF(i) is the branch fraction of the parent nuclide. . ..

ORESCALC.EXE execution time - 2.34 s onds
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DISCLAIMER FOR CALCULATIONS

The calculations that are provided in the following appendix are included for reference only.

Use of these calculations by persons who do not have access to all of their pertinent factors

could lead to incorrect conclusions or assumptions.

Before applying these calculations to work activities or projects outside the context of this report, ^

these calculations must be thoroughly reviewed with appropriate and authorized Hanford Site

ERC personnel. Without this review, the ER Project cannot assume any responsibility for the

use of#hese calculations.
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CALCULATION BRIEFS

The following calculation briefs have been prepared in accordance with BHI-DE-01,
Design Engineering Procedures Manual, EDPt-4.37-01, "Project Calculations," Bechtel
Hanford, Inc., Richland, Washington.

11 6-N-3 Trench Shallow Zone Variance Calculation, Calculation No. 01 OON-CA-V0041,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

116-N-3 Crib Shallow Zone Pilot Study Sample Variance Calculation, Calculation
No. 0100N-CA-V0053, Rev. 1, Bechtel Hanford, Inc., Richland, Washington.

11 6-N-3 Trench Pilot Study (Variance) Sampling to Support Statement #3 Sample
Design, Calculation No. 0100N-CA-V0030, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington a

Cleanup Verification Sampling of Overburden from the 116-N-3 to 116-N-1 Pipeline and
Bypass Corridor, Calculation No.-0100N-CA-V0048, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.

Shallow and Deep Zone Sample Design for the 116-N-3 Trench, Calculation
No. 0100N-CA-V0040, Rev. 1, Bechtel Hanford, Inc., Richland, Washington.

116-N-3 Crib Variance and Closeout Sample Design, Calculation No. 01 OON-CA-V0049,
Rev. 0, Bechtel Hanford,lnc., Richland, Washington.

116-N-3 to 116-N-1 Pipeline and Bypass CorridorSample Design, Calculation No.
0100N-CA-V0044, Rev. 1, Bechtel Hanford, Inc., Richland, Washington.

116-N-3 Combined Trench, Crib, and Pipeline Cleanup Verif<cation 95% UCL
Calculations, Calculation No. 0100N-CA-V0058, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.

116-N-3 Combined Trench, Crib, and Pipeline RESRAD Calculation, Calculation
No. 0100N-CA-V0059, Rev. 2, Bechtel Hanford, Inc., Richland, Washington.

116-N-3 Combined Trench, Crib, and Pipeline Comparison to Drinking Water
Standards, Calculation No. 0100N-CA-V0060, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington

a This sample design calculation brief was originally designated for the purpose of collecting variance
samples from the bottom of the 116-N-3 Trench. These samples were ultimately used for verification
samples in order to obtain deep zone gamma analyses for#he 95% UCL calculation.
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NOTE: The calculation briefs referenced in this appendix are kepYin the active Environmental
Restoration Contractorproject fiies and are available upon request. When the project is completed, the
files will be stored in a U.S. Department of Energy, Richland Operations Office repository. Only excerpts
of the calculation briefsare included in this appendix.

^.d
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CALCUI,ATION COVER SHEET

Project Titler 100-N Remedial Action Job No. 22192
^ ^ . Area 100-NRemedialAction..

Discipline Environmental^ ^. *Caic. No. O100N-CAV0041
^ . ^ Subject .^^.. 116-N-3 Trench Shallow Zone Variance Calculation

ComputerProgram Excel ProgramNo. Exce197

Committed Calculation ^ Preliminary Superseded

Rev. Sheet Numbers Originator Checker Reviewer Approval Date

0

Cover- 1

Calculations - 3

Total - 4 S. W. Callison P. G. Doctor K ECook D.F: Obenauer

SUNIMARY OF REVISIONS

Scanned Rev. ' Date BarCodeNo:

vURUII C41G. tY V. nUfH L10.
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A B D E F G H F J K

46¢„ . ": . . .

2 Bechtel Hanford, Inc. CALCULATION SREET^

4 Originator S: W.Callison Date 7 23 01 Calc. No. 010ON•CA•V0041 Rev. No. .0
5 Project 100-N Remedial Action Job No. 22192 Checked P. G. Doctor ". Date ^
6 Subject 116-N-3 Trench Shallow Zone Variance Calculation Sheet No. 1 -of 3

8 Problem:

9 Calculate the number of closeout samples required for 116-N•3Trench verification sampling as required in
10 'SamplingandAnafysisPlanforthe100-NR-STreatment,Storage,andDisposalllnitsDuringRemediation
11 and Closeout' (DOE/RL-2000-07, Rev 0).

12
13 Given:
14 1) Sample locations for the 116-N-3 Trench are identifiedon the Shallow Zone Sample Design for the 116•N-.
15 3 Trench,Calculation number O100N-CA-V0039, Rev. 0... .
16 2)LookupvaluesfromRemediafDesignReportlRemedialActionWorkPlan(RDRfAAWP)forthe100-NR-1
17 Treatment,Storage, and Disposal Units (DOE(RL-2000-16; Rev 1)..
18 .. . 3)Gamma Energy Analysis (GEA) results from analysis conductedhyfberline Services Laboratory.. ..
19-

. . .. . . . .

20 Solution:
21 Calculation methodology is described in Appendix B of DOElRL-2000-07, Rev. 0 ( SAP)and is based on
22 consultation with the project statistician ( P. G. Doctor) as the SAP specifies. The Rev. 0 SAP,Appendix B,
23 equationB-2(forcalculationoftherequirednumberofcloseoutverAicationsamples)containsarierror:
24 Equation B-2 should read: ' . .-

-. 25 . : . .
6 . no=.sigma2(2:487/(Cskt))2+(1f2)(1.645)z , . .

27 . . . . .. . .

.
28

Where . . . . . . . .
29
30

no = required number of closeout verificationsamples. - - - -
. . . . . . . .

31 sigma = standard deviation.
Cs = cleanup standard orlookup value from the RDR/RAWP. . . . . .

pt = mean concentration from the vadance sample analyses. .. .. . . ...
34 ` ,
35 The correct formula will be reflected in Rev. 1 of the SAP. TheExcel ROUNDUP function is used in the

36 calculation to round up to the nearest integer.. :
. . .: ' - .^

37
... ... ... . .; . . . . , .. . ;. ..

88 Data from attached worksheets are used to calculate the required number of closeoutsamples. Variance is
^. gg . calculated with data from cesium•137, cobalt-60, europium•152, europium-154, andeuropium-155. These

40 ' analyteswere selected for the varianoe calculations because they are primary contaminants of concern.
q1 Europium-152 is not a contaminant of concern for the 116-N-3 site, but was analyzed for by the laboratory

42 along with the other europium radionuclides and is included inihis calc. brief for completeness. The europfum
43 152lookup value is from the `100 Area Remedial Action Sampling and Analysis Plan`(DOE/RL-96•22). The
44 basic premise of the sample design is that these radionuclides are the predominant components of the
45 contaminationand are adequately representative of the overall contaminant distribution for this variance
46 assessment.

47
48 Sheet No. Contents Topic
49 1 CalculaBonSheet Summary of Calc Brief

50 2 Shallow Zone Required Number of Samples Calculation

51 3 Shallow Zone Formulas Spreadsheet Formulas for Calculation.. .... .. .
S2

.. . . ... .

53 Conclusion: ^
.. 64 The required number of samples (3samples - rounded up to nearest integer) for each decision unit is less

55 than the default number (110 samples)

56 of the trehchshallowzone decision unit.10 samples willbe collected from lh -. . .
57

.. . .

^1

..

specified in the-0oElRL-20o0-07,RevO. Therefore, the default number

. . . .. . . . . . . . . . . .. . .. ^ . ^ ^ ° i
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A . B I C . .. .. D E... P . . . G H . I J . K ^. L T.1 N Q. R % S

t

2

3

4

5
6

7
8

9

TO

11

12

13

14

15

.16

^^ ..m.. _. . . .'. .. CALCULA-flONSHEET .. ..

^ BechtUHanforrf, fnc,

rlglnator s.w-o.nkun 5Uf î Date7 2 Of CalaNo- uIDONCA-V0041^

ProJect taoi/nemesalncran 4cbrh. %^ : Checked e-o_pccm.

Subject 116-N-3TrenchShallowZonoVarlanceCakufaHon

Statis8cal Evaluation of Anal meal Data
j. . .

The^requuetlnu mberoisanplesresultingfromthecalcula8onishighlightedatthebofiomofthepr .

Eaeti value is iefleCtrve of ihespeeNc analyte evalumed.

ThehigFiesEVal0eaflheevafushonsi5useil:tadetemuneMerequiredrnimbersamplesas

eompareda aGstlhedelauUoften.

SamplelocationsarefrbmCalculation:0t00N-CA-V0034

NumberofSamplesfomiulaisfmmDDFJRL-2000-07,Appendh[B:

^. .

lkclsionUNt.

Sam Iesvaluesfromcesium-137,cobalt-60,eum ium152, eurnpium-154,andeumpium-155arWyssinpCVg

Constituem'

^

.

.

.

.

-

.

-

.

.

..^^

^

.

-

^.

Rev,NO-
Date
SheetN .

.

..

o

s ra

.

.

1B Sa ^ le# Sam IeDafe ^. LOraOon Co-6U(pCU9)-^ Cs-1 37(PCUg) ^^. Eu-152 CU Eu-154(pCU9) Eu-155(pCUgj..^.

19 ReSuU Q^. S MDA Result .Q MDA Result Q MDA 17esuR Q. MDA 5esult^ : Q'. MDA
2g Look•u Value--> ^.. 1,4^.^

^
6-1 3-3. 3,1 7271

21 8124H5 06l21/2001 8-17^ 0.053 U 0:053: . 0043 U 0:043^ 0-088 U 0:088 016 U 0-16 0:069 U 0:069.
22 81241-16 0621200L &02 0,077^ 0:03 0.049 J 0024 0,056. U ^. - 0.056 g 08B U 8A88 0:054 U 0.054
23 . B124H7 06@.t/2o01^ 6-08 0.049 U 0':049 0.046 U 00M16 0.1 U 01^ 0,16 U 0-16 0.11 U 0:11
24 : 61241-t8 06121/2001 ^.. &20 0:028 U 0.028 0.023 -0 0.023^^ 0:058 U 0:058 OW9 U. .:'0-099 00]9 U 0079

25 H124H9 06121/2001 . 8-10 0.05'. u 0:05. 0.038 U 0.038 0.097 U 0097 0.17 U 0.17 OA]t U .0:071

26 :B124J0 O6/21/200f &23 . 0.03. U O103^ 0.028 U 0.028 0:072. U 0:0]2^ Od2 U 0.12 0076.:'. U". 0.076

^27 812411 OB2t/2001 BA6^. 0.215' 0:029.'. 0.158 0.028 0.053 U 0.053 0.08 U 0.08 0.046 U Q046^^^.

28 8724J2 O6/21/2001 8-21 0,089 0:023 OA7^ J 0.052 U 0.052 0.071 U^ 0.071 0068^ U 0068.

23 B124J3. Ofi/21fL001 &29 ^. 0:138^. OU3. 0,076 J' ^. 0.057 U 0.057 0.095 `U OA95 0 OBT^ U ^.0.081 .

30 B12dJa 06^21/2001 &06^. 0-059 U 0058^.. 0.05 U.: ^ 0-11 u 0,17^: oa7 U ^-:0.17 0-11,:.'. u 0,1i

31^ ^ ^. B124J5 O6/21/2001 B-07 ^:. 0.02? U 0.022:'- 002 U 0.U5 U 0-05 0-U74 U^ 0.04 0.067^ U 0i061

32 8124J6 ^^. 0fi!21/2001 B-15 0.043 U. 0.043 0.044 U 0,094.- U 0094 0.15 U 0.15 0,1 U. :^ 0.1

33 ^. 612437 06130/2001 ^. ^ . $i64 2.55 007 2J2 Oa7 U Oa9 0.21 U 0.2t 0.1 U 0.1
6124JB 06r30/2001 &24 0-163 0.065 O W9 U

J

012 U 0,12 0,19 U -0,19 0.13 u 0:13

35 B124J9 &16 0.166 0:066 0-394 0:11 U 0.11 0.15 U 015 0-17 U 0,t1

36 B124K0 06/3012001 814 .031 U 0-031 0.024 U 0.062 U 0.062 OAeb U -0.084 00]4 U 0074
B124K1 06/30/2001 B-26 0052 U U.0.52 0.049 U Oat U 0.11 0,/9 U 0-19 15 0-t5

38 B124K2 UBPJ0l2001 11 0.033 U 0.033 0-026 U OMS 0.06, U gD6 0-OBe U 0.088 OASB U 0059

39 $124K3 06fd0/2001 B-12 0.041 U 0.041 0031 U< 0,084 U 0.084 0-13 U . ^. 073 ^. -- 0.094 U -0:094

40 8124K4 06/30/2001 ^ .^ 13-13^ 022: A,043^. 0-184^ . 0046 ¢081 u -0-081^^ . 0-15, U 0-15 0A61 U 0:00 ,

41 2124K5 CCJ30/2001 B-01' 0-057 U 0057:^ . 0.041 U- ^'0.041- 0:079 U 0:079 014 U 0.14 0.078 U D-078

42 8124K6 O6/30/2g01 8-03 0074 U 0.074 0.26 U' .0.26 0.14 ^. . U ^ 0,14 0,22 U ^.. A0.22 .A16` U 0-18

43 .. ^^.. 81241(7 06f12/2001 8-28 0:08- 0:g38.^. - 006 J: 0.039 0097 U 10,097 0.13 U 5.013 0.089.<: U 6A89

44 B124K8.^ 06112/2001 8-27 0.025 U 0,025I- 0,021 U` 0.021 . 0.046-. U 0.046.. ' 0.079 U 0-079 0,062 U 9:082

45^ ..01241(9 -08112/2001 ^ .. 8-30 0523 401 0044 0:083 U 0.083 0.11 012 U 0-12
46 B124C0 -06/122001 B-18 0.04 036 U 0.036 Ot18] U 0.087 012 913^.^ U 0.13

47 824Li g6tl2/2001 &09 0:043 034 ^ U 0,034 0:07& U U076 0-12 0.064^^^. OA61

48 8124t2 06/12/20g1 8-25 0-12

M

52 U A052 O111 U -0:11 0-18 0.085.-! U Q085
49 06!12/Z001 B-19 0:07T 042. J 0.022 0:046 U 0,046 0-076 0061:.'. U 0,061

06N2¢001 &22 0.068 OM 033 U^- : 0.033 0.082^.^
^
U :.QOB2"

^
OtY U^ BJ7 0-72:!: U ^ 0.12....

51 ....... ., ,. . . .... .. ._ ..,.

52 MparG=^- > 0,174. ^. 0171 0.084: 0.130 0.089
53 StandardReviaBorra 0.459^ 0.043 0:029-

54 NumberolS tes> 3 2^ 2 2
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^

- AJ B .^^C. .,.D. ...E... .p . ....G.. .^.H _ ..^ I :._^..

2..

3^

4

5
6

CALCULATION SHEET

,.^ Bechtel Hanford, Inc. ^ . . ^.. .
. . . .. .. .. . ..

Originator s. w. canison Date 7^ D Catc.No.0100N-C^ Rev. No. a
Prqject 1Up-N RemeEial AMion Job No. 192 Checked P. G, boeto Date.
Subject 116•N-3 Variance Calculation Sheet No. / uf s

7 Statistical Evaluation of Analytical Data
8

9

10

11
12
13

. . . ... . ...

The required number of samples resulting
from

the cakvulationis highlighted at the bottomof the page.
Each value is reflective of the specfc analyte evaluated.
The highest value of the evaluations is usedlodetermine the required numtiersampies as compared against the defauE of ten.
Sample locations are from Calculation 0100N-CA-V0039..
NumberofSamplesformulaisfromDOE/RL-2000-07,AppendixB..^.

14 ^ :. , . . .. . . .

.15 Decisiortllnit: ShalfowZone -
16 Samples values from cesiumr 137;cobak-60; europium-152, europium-154, and europium-155 analysis in pCU.:17 . . . . ... ... ..

98 Sam le#. Sample Date Location Co-60 CJ
19 Result Q.^^.^.. MDA
20 Look-upVa lue==>' 1.4..^. .. ." -
21 B1241-15 06/21/2001 B-17 0:053 U -^^ 0.053
22 B124H6 ".^ 06/21/2001 -.:B-02 0:077' -: . 0.03".
23' .^ B124H7 06/21/2001 ^..B-08 0:049^-. U 0.049:^
24 B724H8.: 06/21/2001 B-20 0:028.1. U 0.028 -- , ^ . .. . . .
25 B124H9. 06/21/2001 B-10 0.05 U 0.05^^.
26 B124J0" 06/21/2001 B-23 0.03 U'. ^. 0.03
27 B124J1-.-. 06/21/2001 B-05 0.215^ 0.029.':
28 B124J2 06/21/2001 ^.. B-21 1 0.089 . 0.023
29 B124J3. 06/21/2001 B-29 0.136- 0.03
30 .6124J4 06/21/2001 5•06 0.059 U 0.059
31 8124J5. 06/21/2001 B-07. 07022^^. U --^ 0.022
32 ^.. 812416 ',06/21/2001 B-15 0.043. U ^..^ 0.043.
33 8124J7^` 06/30Y2001 ^..-B-04 .^^ 2.55^' ^ .: 0.07^.^..
34 8124J8 ^-.06/30/2001 -:.. B-24 0.163 0.065^'
35 B124J9 06/30/2001 B-16 0:166

^
0.066 -. ^. ^ . . ^. .

36 B124K0 06/30/2001 8.14 0:031 ^. U 0.031
37. . 8124K1. ^^. 06/30/2001 B-26 0:052 U 0.052-
38 6124K2 06/30/2001 B-19^. 0.033 U . ^. 0.033
39 B124K3^ 06/3012001 8-12 0.041 U 0.041^.^.
40 B124K4 06/30/2001 B-13 0.22 . ^. 0.043.^
41 ^ ^. B124K5 06/30/2001 B-01 0.057. U:. 0.057

.^42 B124K6..:' J^.06/30/2001 .'.$=03 0.074- U'^ 0.074
43 B124K7^ 0611212001 B-28 0.08 0.038
44 B124K8 ^. ^ 06/12/2001 ^^$-27 0.025 U 0:025
45 B124K9^^^^ 06/12/2001 B-30 0.523'^ 0:036^
46 B124L0 06/12/2001 B-18 0.04 U 0.04
47 131241-1 06/1212001 B-09 0.043 U 0.043
48 8124L2 O6l1212001 1-25. 0.12 U 0.12 ^ . ^ . .
49 8124L3 ^.. 06/12/2001 ^.. . B-19 0.077 0.025
50 B124L4 06/1212001. B-22 0.068 0.035 ^ . . .

51 . . . . .. . .

Mean=====__> =AVERACaE(E21:E50):^_

M
Standard Deviation=> =STDEV(E21:E50) ^ . ^

54 NumberbfSamples>. =ROUNDUP( E53^2'((2.487/E20-E5 2)^2.1.353,0
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Rev. 0

CALCULATIOHSHEET
BeciitelHanfoN Inc.

Jri9inator J.E.Thomsan 1531 Date 4/5-4.^ - Ca1c.N0. Ot^. Rev.NO.0ProjeU100-tJR-1TSDSti JoblJo. 22192 Checked pate .i
Subject 715-N-3:CnbShallowZOnePilotSNdvSamPleVariance SheetNo. 2of3

+ Statistical Evaluation of AnalyticalData . .. .
v

s The required number of sampiesresulOng fmnmphecalculatron is highlighted at the bottom of the page.
4EachvalueisreflesOveofthespecificanatyteevaluated.
s The highest value of the evaluations is used to tletemdne the required number of samples as compared to the default number of t:n.
a Sample locations are from Calculation 0100N-CA-V0049.'
I Number of Samples formulas are from the SAP, AppendbtB (DOE-RL, 2000). . . . ,

p . . .. . .. . . . . . _ . . . .. . . . . .....

Ueasion unn: anaaow tone
++ Sample values from GPA anaWs Constituent - '
rz

SampleDafe
SamPIeS Location Am241 o Co60 0 Cs137 0 . Eu152 0 fut54 a .. Eu155 a+^

ana:Tlma
.

Cy . ^ .
+s Look-u Value^ . . .•. . : , 4]'6 ^, .. . ,. *"..k?'F 3^3,. :.( 3t " ^i:,127T1
s B146013/13/200214:57 ShallowZonesa le ointVSZ-01 025 U 0.068 U 0.073 U 0.15 U 0.23 U OA7 U

814602.- 3/13/20029:55.
e

ShaBowZonesamle^oinY.VSZ-02 ' 0.3 .. :U : 1.00 0.243 0.18 U 0.23 U '^:0.19^^ U
^ 8146033/132002 7329. Shallow Zonesam le oint: VSZ-03 0.2f U 1.26 0.55 . 023 U 0.27 U ':' 022 '. U+o B14604...3/7420028:52 ShallowZOnosa le'o't:VSZ-03 0:059 U 0.032 U 0.021 ^.J 0.03 ^ U 0.043 U ^ 0:04^' ^U

B14605. 3M3R002 t321 ShallowZone sample point VSZ-05 0.033 U 0.024 U 0.026 U 0.06 U 0.09 U -^0.06 U21 914606 3/182002ti0:33 ShallowZonesam leinLVSZ-06 0.22 U 0:041 U 0.06 J 0.0& U 0.12 U ^ '0.11 U
a li146073/13200273:35 Shallow Zone sam le oiM: VS2-07 0.07 U 0.913 . 0.453 0.18: U 022 L .^ 0.15 U

514608 3/13l10029:48 Shallow Zonesam le ' t:VSZ-08 0.23 U 0.854 1.8 0.26 U 0.30 U 0.24 U
^+ B146093/131200210:00 ShallowZonesam le int:VSZ-09 0.16 U 0.071 U 0.053 U 0.12 U 0:19 U 0.12 U
x B146103/14/20028:57 oShadowZonesam k! int VSZ-10 0.32. U 0.100. U 0.139 0.19 U 0.25 U 0.2 U

0146113118f200210:25. ShaBowZonesam le ointVSZ-11 0A4 U 0.142 023 0.07 U 0.091 U .0.064 U
B14612. 3/14/2002.825 fiallowZones m le ihL•VSZ-12 . 0.062 U 0.083 U 9.076 U 0.170 U 0.24 U 0.14 U

^e B146133/18/200210:37 ShallowZonesam le t:VSZ:13 0.14 -: U -. 0.057 L 020t 0099 0.16 U 0.11 U
a 814614 3/14/2002844 ShzBOwZonesa le oint:VSZ-14 0.230 U 0.15 U 0.13 U 0.24 U ...0.38 U 0.23 U

814615 3/1412002 8:10 3ha0ow ZoMsam fe oint VSZ-15 0.11 U .0.641 0.757 0.08 U 0.083 U 0.07 'U
B1 46t6 3/14/20028:32 ShaBowZonesam eolnt VSZ-76 - 0.072 U - 0.079 U OA79 U 0.18 U 0.26 U 0.16 U
874617 3/t3/2002.13a7. ShalloviZone sa ^ ^ e ^ iM: VSZ-17- 0.46 U <. 3.44 8.240 0.33 U 0.27 U 0.28 U

- 8146183r13/200215:00 ShallowZonesamle ointVSZ-78 0.031 U 0042 U 0.033 U 0.079 U 0.14 U 0.049 U
s+ 6146793/18/200270:30 ShailowZOnesam le im:VSZ-19 0.016 U 0.022 J 0.044 J 0.029 U 0.05 U 0.029 U

814620. 3/13/'100213C06 ShaOow 2nne sample ' nt: VSZ-20 . 0.12 U 0.231 0.187 0.073 U 0.099 U . 0.075 Uas B146213/13/200210:05 ShallowZonesa le Unt VSZ-21 0.014 U ^ 0.015 U 0:010 U .0.024 U 0.034 U 0.041 U
Sr 674822. 3/13/200213:00. Shallow Zbnesam le ointVSZ-22 0.11 U 0.708 0.372 0.25 U 0.36 U 0.16 U
^r 814623. 3/13/2002 73:12 Shallow Zone sam le oint VSZ-23 0.32 U 0.170 U 0-084 U 9.19 U 0.26 . U 0.2 U

B14624 3/13/2002944 Shaikrv+ZOnesam le int•.VSZ-24 0.15 U 0.109 0.214 . 0.11 U 0.16 U 0.12 U
^ 674625 3/13200213:39 Sha11ow2onesam le aud:VSZ-25 . 0.05 U :...0.774 0.395 0.2 U 0.33 U 0:12 U

B14626 3/13200213:23 . ShaAOw Zone sam oim: VSZ-26 - , 0.26 I U 0.434 0.066 J 0.15. U 024 U 0.16 U
u 814627. 3/te/20021020 ^ 6hallow2onesam le: IntVSZ-27 0.052 U .^ 0.275 0.618 0.04 U 0:053. U 0.041 U
u 814628 3tl 4/20028:36... ShaBowZones leointVSZ28 0.058 U sc 0A75 U 0.063 U 0.15 U 0.2 U 0.13 ' U
« B14629 3/14/200214:53 Shallow Zone sample oint VSZ-29 0.12 U ... 0.091 . - U 0.052 U 0.13 L " 0.18 U "'0.7t U

B44530 3/18M1002 10:48 Shallow Zone sa le point VSZ30 .. " 0.1 U ^ ^^ t.7 ^ 0.519 0.036 U DA48 U '.0079 U
s Mean ===z===-=-----_> 0.15 0.46 . .0.53 0.14 0.19. 0.13
^+ Standanf Deviation S =..-==> - D.tt ^^^ ^ 0.71 1.50 0.08 0.10 0.07

5% -_'_ --_----> 1.645 ..: , 1.645 '... 1.645 1.645 1.645 . ,' 1.645-
13se . 0% 0.842 - 0.842 0:842: 0.842 0.842 ' 0842

sr NumberofSam les=--o 2 5 2 2 2. 2

0
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6 Subfect 116-N-3Cnb5halbwZw+ePibtS/udYSampleVariance ^^- SheepNo.3of3
7 . .. . . .. . . . .. .

8 + StatisticalEvaluationofAnalyticalData
9 su.+

10 sw+ Thereq+mednumberolsamptesresukingkomtheoalculationIshigMlghtetlatthehoriomoilllepaqe.

11 Eachvaluejsre8ectiveofthespedficanalyteevaluated: . . .
12 a++n+ Thehi9hestvalueoftheevaNaBonsisusedtodeterrtunetherequirednumtierofsampksascompamdtothedefaultnumberoften.

13^ SamplelocationsarefromCalcula4onOt 00N-CA-V0049.
7T as;a.i NumGerofSampleslormulasarefromRieSAP,AppendaB(DDE-RL,2000). .

-15. an+n+ . . . . . .
16 sn+s.+ . . .

17 ^+a:+ Deo nUnitShallowZone Constituent
18 ^an«' Sam IevaluesframGEAanal'sis
19 vn+e.+ ... . . . . .

20 an+w+ Sample#SampleDateantlTime Location Am241
.

Q .

2T mw.^
.^ . _

22 e LookmpW2loe
23 814601 3/13/20022;57:00PM ShallowZonesam e iotVSZ-01 0.25 U . '

247 . .814602. 3/13/20029'65:00AM ShallowZonesam le 'ntVSZ-02 0:3 U

25 sv» B14603 3I13/2002t;29:00PM... S71a71mrZonesa e intVSZ-03 021 U

276 . B14604 3/14/2002.8:5200AM ShalbwZooesam le intVSZ-03 .059' U

27 314605 3/t3/2002'121:OOPM: ' ShaBowZtinesam e 'ntVSZ-05 0.033.. U .. .
78 snxm 814506'.. 3/18/200210:33:00AM ShalbwZonesam e mtVSZ-06 022 U

29 vv;+ B14607 3113/2002. 1:35i00PM ShallowZonesam p le 'nt VSZ-0 0.07 U
30 B14609 3113/20029:48A0AM- SliatlowZonesam le int.VSZ-08 on U .

31 3nw•i B14609 3/13200210:00:00AM ShalbwZonesam e intVSZ-09 0.16 U
32 ^t.+ B1461Q : 3/14/20U28.57:00AM ShaAoxZonesam k 'ntVSZ-10 0:32 U

33 araia B14611.3/18720021025:00AM ShallowZonesam e imiVSZ-11 0.035 U
34 sw++m B14612 3/14/20028.25:00AM.".' ShallowZonesam intVSZ-12 0.062 U
35 a.v... B14613 3f13/2002 10•.37:00AM ShaflmvZonesam e " VBZ-13 0.14 U.
36. s.+ 814614 3/14/20028i14:00AM ShalbvwZonesame point VSZ-14 0. U

37 .a.w.r . B14615.. 3/14/2002 8T0:00AM ShallowZonesam le 'ntVSZ-15 0.i1. U
38 8146163/14/2002 6.92:OOAM ShalkrsZanesam Po int. 0.072 U

39 dme.+ B14517: .3/13/20021:17:0¢PM Shallol¢ZoneSam e intVSZ-:17 0.46 U

40 sas.f B74818 .3113/200 3:00:00 PM SampleSha(kvM Zone ' VSZ-18 0.031 U
71 auo.+ 814619 3/18/2002 10:30:00AM samole int VSZ-19 0.016 U
42 sv+;^ -B14620 3/13/'20021:0&00PM...'.Shalkm^ZOnesam le intVSZ-20 0.12 U

43 a. Bt4621 3/13/2002 t0U5:fl0AM ShalfowZonasam le intV52-21 0.076 U - -

44 wn.v . B14622 3/13/2002 1100:00PM SliallowZnne sam e int: VSZ-22 " 0.11 U
45 614623. 3H3/2002 t42:00 PM Shallow Zone s^t bt VSZ-23 0.32 U
46 a.s. 814624 3/13/20029:44:00AM Shalkmi2onesamle 'ntVSZ-24. 0.15. U
47 sws.+ 614625 .3/13/2002 A39:00PM ShaAoaZonesam e 'imcVSZ-25 0.08 U
48 svr.i 814626 3/13/2002.'1:23:00 PM ShalbwZone samle )nt VSZ-26. 026 U
49 aow:. Bt4627,...3/t8/2002Y0:20:OOAM ShallowZonesam le ^ 'ntVSZ-27. 0.052 U
50 + 814G28.. 3f14(20028:36:OOAM': Sha1laNZatesani ' :V52-28^ :058 U , '
51 814629.- 3114/2002 2:STOOPM :Shalbw2onesam le. int VBZ-29 0:12. U
52 assd+. B1463U3/18/200210:4&00AM ShallowZonesamle intVSZ^0'^ 0T U
53. w.xd. Mean_-=-_---- > . . . =AVEIUU'a E23:E52
54 .r: SlanexN^xaon(SJ -- -' -_'_> =STDEVE23-E52
55

-56 asssn -^---_>p (20%)

- --

0.842

=ROUNDUP(((E54^2p(((
NumberofSamples- E55+E56)I(P22-.

57 =uu.r E53))^2N0.5'E55"2).0). : . . .
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Project: 100-NR-ITSDRem iation Job'No_ ^.^ 22192
Subj¢G: 116-N3 TrenchPilot Study .. .. . Sheet No. r I of 6

. -^. (Vadance)Sam plingtoSupportDeasionStatemema3SampleDesgn

1 Pumose . ^ ^ .. .. . . .. . . . . .

Calculate the coordinates of locations for condudinga pilot study for variance analysis in the 1 t6-N-3 Trench per the

requirements of the Sampling and Analysis Plan forthe 100-NR-17reatment Storage, and Disposal Units During

Remediation and Closeout (DOE-RL 2000).

2 R=au'rements

Section3.21.7 of the SamplingandAnaysisPtantorlhe100-NR-1Treatment,Storage,andDisposakUnitsDuring;.

Remediationand Closeout(DOE-RL200D) requires the following:

• 30 samples to be collected for a vadance analysis from the bottom ofthe 116-N3 Trench excavation

A simple mndom sampling method'.

3G !A medlto af ^.> . ..... . .. . .... .. _ . . ^ ... .

The coordinates of the corners of The bottom otthe excavafion:

^ . . . _ . ... . . Washington State Plane . ^ . . . ^^ . . .
. . . ... . Coordinates(meters)_ . . . .. . _ . . . . ..... . . . , .

Easting Northing

571,961A9 149,627.86

571,97101 149,620.19'.

.. . . . .. . . .572,116.38 149,800:53.. . . ... .. . . . . .. .. .... . . . .

. ...._. , 572,106.87 149,80820

FiekmeasumnientswilbeaccumtetowAliinimeter:

. 4 R'f r n o . . .._ ..... . . .. . . ... . . .. .. ... .. . ... .. .. . . . ^ . .^ ^

Stewart, J.,1991, Calculus, 2 ed., Brooks/Cole Publishing Co., Pacific Grove, California. ^.

DOE-RL, 2000,SamplingandAnafysisPlan forthe 100-NR-1 Treatment,Storage, andDisposafLnits During

^^. ^. Remediation and Closeout, DOE/RL-2000-07, Rev. 0, U.S. Department of Energy, Rich(and Operations Office,

Richland;Washington.

5 C Iculation

Coordinates of sampting locations can be calculated by using the procedure outlined in Section A.1 of

Append'a A of DOE-RL (20D0):

1. Genemte a set of coordinates (X,Y) using the following equations:

X=X„M+(Xmm;X„,ji'RND (Eq.1)
Y=Y,,.,+(Y^Y.,)'RND. (Eq. 2)

where RND is the next unused random number between 0 and 1 in a sequence of random numbers.

2: If (X,Y) is located outside the sample area, retum to step I to generate another random coorcflnate;

Otherwise go to step 3. . . .. . . . . .

0
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S C'Ic 1 fionsfC ntinuedl

3. Define (X;,YJ using the following steps:

a. RoundXtcthenearestunitthatcanbelocateEeasiyinthefield;setthistoX;.

b.RoundYtothenearestunitthatcanbebcatedeasilyinthefieid;setthistoY.

4. Continue to generate the next random coordinate pC;,YJ.

The sampling coordinates are calculated with respeUto a trenchcoordinate system described as follows;

•TheoriginofthetrenchcoordinatesisestabOshedasthesoutheasterncomerofthe.

trench at Washington Plane Coordinates E571971A1, N149620.19.

• TheX-zxispamllelsthebngaRisoftAehench.

• TheY-axisparallelstheshortaxisofthetrentlr

The trench coordinate system is shown-on Figure 1.

The trench spacecoordinates of the4comers of the trench are calculated from the Washington Plane

coordinates using thePythagorean Theorem. Results are shown in Table 1. ',

. . Table 1. Coordinates ofExcavation Comers . . .

. Washington State Plane Trench Space
Coordinates(meters) Coord'mates(meters)

Easting Northing X^ Y

571,961^.49 149,627.86 " 0:06 :.. 12.23
571,971.01 .149;620.19 0:00 0:00

572,116.38 149,800!53 231164 .0.00

572,106.87 149,808:20 23164 .12:22

Theminimum and ma^iimum X values are:."

Xmn. 0.00

Xmu^ 231.64 . ^

The minimum and mazimum X values are:
^ ^ . .Y^

0.00
. ..Y„a,, 12.23

1 '
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fIGURE 1. 916-N-3 TRENCH
. ^ . ^ ^. (NOT TO SCALE)

149,900

149,800

Z_

0

.Z 149,700

r+7F14^Es144

N 149627.86

149,600

E 57210687
. ^ . N 14980820

^ ^ . E5721638

4

8

TRENCH
Y-AX

NCH
XIS

N 49620.79

0 00
N N

0
N

^ ^ r ^
^ 4] N tq tC!

EASTING
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.. ' ^^^_o fConO uedl . . . . . .. . .. .

The values for X; and Y,are calculated using EquaCrons 1 and 2: TheMicrosoftExcef (R) R/WDp tunchon was.'

used to calculate values tor RND. The results areshown inTable 2.

Table 2. Sampling t.ocations in Trench Space Ceordinates.

_,.: . . . - .

RandomNumber=RANDQ

TrenchSpaceCoordinates,
RoundedtotheNearest

Meter

Sample
No.

For Cafculating X.
Coordinate

For Calculating Y .
Coordinate x

. .
Y

1 0.3037640661678130 .0:0126354176831451 70 0
2 0.3376791310067890 . 0.558072617622776D 78 7

3. 0:0425046732868184 ..:0.6497233498434590 10 8
4 0.1443458126122280 08315526646879980 33 10
5 .0.890046900833T550 D 3619400824116270 206 4
6 0.8248763645844700 0.3221035840809700 191 4

...7 0.5906262592026210 0.7518186289388350 ^. 137 9
8 0.8220818083017920 0.8767663318949220 190 .. 11

9 0.9334725400303980 0.8451426385412790 216 10
10 0.3571801139056480 0 0772256673697724 83 1
17 0.6446062385350620 0.8891956528432660 149 . .. 11

12 0.0018335739079864 . 0.2188563503348370 0 3
13 0.5995436364387770 - 02294005072278720 139 4
14 0.2497800849270620 0.3015410686796800 58 4
15 .0.6461625031329400 0.1732702686025660 150 2
.16 ...0.8986349458050690 .07051297515791250 208 . - .^ 9
17 0.2906172585627790 . -03634235414756450 . 67 4

48 0.3939278323099SBO 0.9765681158967120 91 ' 12

19 0:0867932216074303 0:6075564085730180 20 7
20 0.0227959536088367 0.0903873923850657 5 1

21 0.9059076137303610 0.1300014458785960 210 2
22 0.9555269736942630 0.4417356513578370 221 .: 5
23 0.4971589853214320 0.8097218417857530 . 115 = 10
24 0:4895351778781890 0.9363089416909910 113 11
25 0.701443347225807 0:0864401046465249 162 .: .. 1
26 0.1395947335205840 0.171204905461 .32 2

27 0.6147035353822130 0.2147479887117570 142 3
28 .02513241381648290 0.4656879167813850 58 6

^-E
29 07323577099863660 0.6963967760%7900 170 ^ 9

30 05240650465741980 0.0541494051947544 121 1
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5 Cakulation (Qonti erD : .. . . . . .. .

ThecoordinatesinTable2needtotieconveRedtoWashingtonPlaneCoominates.Thisdonversionis

accomplished by rotating the X-Y axes into the Washingtuh Ptane Coon3inates.

If x and y are the Easting and Northing valued, respectively, and X and Y are the trench space coordinates, then

theformulasforconversionareprovidedinAppendixEtirStewart (1981):. . . . .
..

xXcos(0) -Ysfi(e)'. . .. . . (Eq 3)

y=Xsin(8)+Ycos(B) .; . . .
. .. .

. . (Eq.4) .".. . .. . ...
. . where 0 is the angle ofrota8on as shown in Figure 1. _ .: . . .

' 0 is calculated from the formula: .. .

. 0=arctan[(yryrN(%rxr)1

Using the coordinates of the southeast and northeast comers of the trench excavation,. . .
. . . B= arctan[(yryn)/(xrx.i)1

=arctan[(149,800.53 149;620.19)!(572,116.38-571;971.01))

8.89radiansor 51.13degrees

Because the orrg'roof the trench coorr7inate system andihe Washington Plane Coordinate system arenot the same point,

equations3 and 4 need to be adjusted by this difference:

x=Xo+Xtos(6)-Ysin(8) (Eq.5)

y=Yo+Xsin(0)+Ycos(e) (Eq fi)^..

where Xe and Yo are the Washington Plane coordinates of the ongin ofthe trench space coordinate

system; 571,971.01 and 149,620.19 meters, respectively: The results, using equaDons 5 and 6 are shown in Table3. .

;i ^.
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. . . . ^ ^ Table 3. Sampling Locations in Washington Plan Coordinates. ^ ^ .

.

Trench Space Coordlnates,
Rounded to the Nearest

Meter

Washington State Plane
Coordinates,Roundedto the

NearestMeter
Sample No. X Y^^ Easting Northing

1 70 0 572,015 149,675
2 . 78 .. 7 .. 572,015 149,685

3 10 8 571,971 149,633
4 33 10 571,984 149,662
5 206 4 572,097 149,783
6 191 4 572,088 ^ 149,771
7 137 ^. 9 572,050 149,732

8 190 11 572,0822 149,775

9 216 10 572,099 149,795
10 83 1 572,022 149,685

11 ^.. 149 111 , 572;056 149,743
12 - . 0 3 571,969 149,622
13 139 4 572,055 149,731
14 ss 4 572,004 149s68
15 ^ 150 2 ^^. 572;064 . 149,738
16 208 . 9 572,095 149,788

17 67 4 572,010 ^^. 149,675
18 91 12 ..^ 572,019 149,699
19 20 7 571,978 149;640
20 5 ^. 1 571,973 149;4525
21 210 2 572,101 149,785
22 221 ^.^5 572,108 149,795
23 115 '^.10 572,035 149,716
24 113 14 572,033 149,715
25 162 1 572,072 149,747
26 . 32 2 571,990 149;646
27 142 3 572,058 149,733
28 58 6 572; 149,669

170 9 572,071 149,758
30 121 1 572,046 149,715
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5 corridor per the requirements nf the Sampling and Analysis Plan for the 100-NR-7 Treatment, Storage, andOisposalLn@s DuringRemediation and

6 Cosecut (DOE-RL 2000).

7 ^ ^ . .
. . .. .. . . ,

8 2. ResuHsSummarv ..^ . . . ^ . _ .
9 . . . . . . . .. . . ^ ^ . ..

10 Based on this Caiw7atron, ten sample locations are ldentilied for the overtiurden stockpr7es (See Attachments).

It . ^. ^ ^ ^^ .. .. .
. . ... .

12
. .. . . .. . . . ^ _. .. . .. ..... . . ._. . , .. . .. .
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a r-

SubJeCt CleanuD Verification SamDling ofOverburden from the 196-N-3 to 116-N-1' PineNne and BvpassCOrridor

1 . .. . . . . . . .. . .

2 3 Re iremerrts . - - ^ .

3Section3.2.3.1o(the8ampfingandAnaiysis Ptanforthe 100-NR-1 Tleatinent, Sftuage andDisposai Units DUdng

4 Remedlation and Goseout (DOE-RL 2000) requires the following

5- Use the number of samphng kea0ons determined from the 116-N3 Trench or 116aJ-3 Cnbvariance calculation (worst case results):

6 ^ Use randomly determined sample locations

7 . .. . . .

8 4. Given/Assumed Infomradon . . . . '

9 Assume the 316-N3 Trench or 116-N-3 Crib vadance calculation wAdetermine that wNection of 10 samples is required (Note: this

0 calcolationwiilbetevisediftheworsicasevariancecakulatronrequiresmorelhan10samples.)
1 . . . . . . . . . .

2The coordinates ofthe comers of a rectangle that encloses the overburden slockpiles (design rectangle):

Washington State Plane

3 Coordinates (meters) ' . . .. . .. . . . . .. . .

4 . , . Eas6ng Nonhing-

5 .571,830.46 149,597.85 '

6 531,846.33 149,664.31-

7 571,533.10 149,739.07

6 571,517.24 149,672:61
9 . .. ..:: ,.::

. .
. . . . .

0 Fieldmeasurementsshouklbeaccuratetowithin-0meter.

2 5. Re(erences

3

4 Stewart, J., 1991, Calculus, 2 ed., Brooks/Cole Publishing Co., Pacific Grove, California
5 ' . . . . ,. .

6 DOE-RL,2000, SamplingandAnalysisPlanfoitbef00-NR-1TneatmehLStoruge,andDrsposalUnBsDudng

7 RemediationandCbseout,DOEIRL-2000(R,Rev0,US.DepartmentofEnergy,RicMandOperzE'ioreQtfice,.

8 [ Richiand,Washington.

9 ' . . . . . . . . . ... .. ..

0 6: Iwl tions
1 ,. .. . . .. . . . . .

2 CooNinatesofsamplinglocationsarecalcutatedusingtheprocedureouNnedinSectionA.1ofAppendixAofDOE-RL(2000):

3.c
. . . ..

.. . .

4 1. Generate a set of coordinates (X,Y) using the following equatrons:

5 X=X6:, s(7tX-J'RND . . ' (Eq.1).
. . . .

6 Y=Ym+(YY,mjYdND. (ErF2)..
7 . . . . .

B where RND is the next unused random number between 0 and I in a sequence of random numbers (Attachment C).
9

0 .. ... . 2.If(XY)islocatedoutsidethesamplearea:retumtostepitogenerateanotherrandomcoominate;

I .. . Otherwisegotostep3. .. . . ' .
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1 . , . . . . . . .

26:.CakulatiansC ' .. .. . ... .. . .. . ..... . .3 . .. . . .' . . ... .

4

5 3. Define ( R;,Ya using the foNowing steps:

6 a. Round X to the nearest und that can be located easily in the fieW; set this to X;. . . ..

7 b. Round Y to the nearest unit that Mn be located easily inthe field; set this to YF

8 . ....
. .. .

9 4. Continue to generate the next random coordmale (X„ Y):.. .. .
70 . . ... . .. .. . . . ... . . .

11 The sampling coordinates are calculated with respectlo a stockpile coord'mate system described as follows:

12 • The origin of the stockpile coordinates is eslablished as the eastern most comer of the

13 design rectangle at Washington State Plane Coordinates E571646.33, N149664.31.

14 The X-axis parallels the long axis of the design rectangle

15 . • The Y-axis parallels the short axis afthe design rectangle

. . . ' . . . . . . . . .
to

17 Thedesignrectanglefortheoverburdenstockpilesassociatedwith116-N3arqt16-N-1isshownonfguret

It . ' ' . . . .. .

19 The stockpile space coordinates of the 4 comers of the design rectangle are calculated from the Washington State Plane

20 Coordinates using the Pythagorean Theorem. Results are shownin Table 1.

't . . . . . . . , .. . . . . ...

22 Table 1. Coordinates of design rectangle

Washington State Plane stockpile Space
Coordinates (meters) Coordinates ( meters),

Easting Northing X Y
57t,830.4fi 749,597.85 0.00 68.3J

S71,846.33 149,664.31 0.00 ' 0.00

571,533.t0 149,739.07 . 322.Q3 ^ 0.00

571,517,24 149,672.61 322.02 68.33

0 The minimum and makimum X values are:

N Xm„ 0:00. ..^ ^
32

. . . . ... .. . .
322.03 ^ . . . , . ... .

:;
.. X_

3

4 The minimum and maximum Y values are:

5 Ym^ 0.00 ^ ..
^ ^ ... ^ .

6

3

3

3

3

Y. 68.333

37

!^.

Fi^4
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(COrflinued): .

FIGURE T. Design Rectangle for

Overburden Stockpiles Associated with

116-N-3 and 116-N-1
(NOT TO SCALE)
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Fgure 1. illustrutes the ooordinate rotation (a) of the design rectangle that is used in Equations 3 and 4.
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CalculationslContinuedl

The stockpile space coortlinates in Attachment A need to be converted to Washington State Plane Coordinates. This conversion is

accomplished by rotating the X-Y axes into the Washington State Plane Coordinates.

If x and y are the Easting andNorthing values, nispectively, and X and Y are the stockpile space coordinates, then . ..

the formulas for conversion areprovided in Appendiz E of Stewart (1991): ... .

x=Xcos(a)-YSin(a) . . . . . ( Eq-3) . . . . . .

y=Xsin(a)+Ycos(n) (Eq.4).'.. . . '

wherea istheangle of mfationasshown in Figure1.

a is calcnlated from the fumrNa: .. . . . .. ... . . . .. . .

a=arctanf(Yz-yi)/(xrx')}"Pip .. . ^ . . .

Because the design rectangle is sloping in a negative direction, Pi was addedin the YamNla to make a a positive value.

Using the coordinates of the southeast and northeast comers of the design rectangle excavation, . ..

u = zrctan [(Yx-yi)/(xrxt)] + PiO . " . : . .

=arctan1(149,73907-149,664.31)1 (571,533.10-571,846.33)1 +P10 .

2.91ratliansor 166.58degrees '.

Because the origin of the stockpile coordinate system and the Washington State Plane Coordinate system arenot the samepoint,

equations 3 and 4 need to be adjusted by this difference:

x=Xo+Xcos(a)-Ysin(a) (Eq,5)

y=YO+Xsm(a)+Ycos(a) (Eq.6)

where XO and YO are the Washington State Plane Coordinates of the origin of the stockpile space coordinate

system; 571,846-33 and 149;664:31 meters, respectivey. The results using equations 5 and 6 are shown in Attachment B.

Calculation Sheet 5
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^ ' ^ . . . At[achmertA ^ ^ . ..
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The values forX^ and Y, arecakulatetl using Equations 1 and 2: 7heMisrosofl Excel(R) RANDO functtonwas used to calcNate values for RND. ^. ^

^

Random Number = RANDO

StockpJeSpaieQoordinates,

Rounded to the Nearest Meter,

Sample
No.

ForCalculaMgX
CoorUmate^^^.

ForCakula6n9Y
Coordinate X - Y

1 0.1592 0.4015 51 27

2 05211 0.9971 168 68

3 D.3830 0.6309 123 43
4 0.9490 0.9118 306 62

5 . 0.0642 0.9092 27 62

6 0.4349 0.4974 140 34

7 0.5253 0 5101 169 35

8 01263 00001 41 0

9 0 6392 0 0690 270 5

10 0.4578 04947 147 34

11 0.6544 0.4124 211 28

12 09068 0-6598 292 45

13 09459 DA620 305 32

14 08574 0.6258 .. 276 43

15 0.6241 02549 201 17

16 00331 0.7961 11 54

17 0E187 05251 264 36

18 0 7656 0.0827 247 - 6

19 0A352 02134 . . 11 15

20 0.2239 0.1054 72 7

21 0.5939 02495 - 191 17

22 0.5799 0.4719 187 32

.'.23 0.6661 0.0452 215 . 3
24 0.0640 0.1286 21 9

25 0 .8893 0 .9120 286 62

26 0:4755 0.1554 153 11

27 .0.1478 0.4840 48 33

28 04269 02966 202 20

29 0.6694 0.5239 216 36

30 0-8456 O.W76 272 59

31 02013 04924 65 34

32 0.1549 0.7629 50 52

33 0.1741 0.4390 ... 56 30

34 0.7426 0.3029 239 '^ . 21

35 : 0:4225 . . 0.5005 136 34

36 0.4122 0.1584 133 11

37 0.9130 0.1253 294 91

38 0.7285 09506 235 65

39 0.7853 0.9647 253 66

40 0.9810 02684 316 18

41 0.8435 04566 272 31

42 0.1888 02388 61_ 16

43 .0.9222 06628 297 45

44 02987 0.7584'. .96 52

45 .0.4645 0.8763 150 6D

46 05883 0.1690 189 12

47 0.3308 0.9454- 107 65

. 48 0.4676 09222 151 63

49 0.3401 . 0.9208 . 140 63

50 0.3298 0.0210 106-. 1
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Sampling Locations in Stockpile Space Coordinates

Atlachment A

Ong'mator. N.D. Clapper 1V/1G Date: 7/Z7/M-

. .. Checked:J.DEudowise (aL Date: ,'2-,za-PZ

Calc. No.: 010aN-C4V0048 !., _
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The values for X; and Y; am calculated using Equations 1 and 2. The Microsoft Excel (R) RANDp function was used to calculate values for RND.

StockpileSpaceCoordinates,

Random Number = RANDQ Rounded to the Neaest Meter

Sample
No.

`orCalculatmgX^'.
Coordmate ^

^ ForCafculatingY
Coordinate

. .

X

.

Y

51 0.4489 0.0124. 145':. 1

52 0.0474 0.9111 15 62

53 0.3877 0.2109 125 14

54 0.8029 0:9779. 259 .67

55 0.7356 0.1294 237 9

56 0.5200 0.2860 167 20

57 0.9694 0.3300:' 312 - 23

58 0.8879 0.9143'. . 286 62

59 0 . 0931 95774..:. 30 39

60 02940. 0.7381`. 95 50

.61 0.9764 .^. 0.3439.^ .314 23

62 0.5013 0.2634 161 18

63 0.5725 0.0421 184 . 3

64 08945 . 0.4779 288 33

65 0.9387 09068 302 62

66 0.7294 0.3086 235 21

67 0 3907. 0.4798 . . 126 33

68 0.9301 0.4765 '. 300 33

69 0 .9731 0 .3245 313 22

70 0.0326 05540 11 . 38

71 0.8410 0.9854 271 67

72 0.8240 . 0.0425--, 265 3

73 0.3062 . 0.6357 98 43

74 02006 0.7702 65 53

75 0.7977 '. . 0.4437 257 30

76 0.1669 0 0967' 54 7

77. 03450 0.9002." 111 62

78 0.0146 09385 5 64

79 . . 0.2363 0.8832 76 60

80 0.1305 0.2050 42 14

81 0-0409 0.1677. 13 11

82 0.6214 0.0852- 200 6

83 0.1244 09343... - 40 64

84 0.3982 0.6622 128 45

. 85 0,7980 0.4853 257 33

86 0.6617 .. . 0.7874 213 54

87 0.3930 0.2833 127 19

88 0,1738 . 07641 56 52

89 0.3286 0.7775 106 63

90 0.2065 07358 a. 67 50

91 0:3161 0.9308^'. 102 64 ^

92 0.1083 ,.' .0.2226 . 35 15

93 0.6526 0.2864.I' 210 20

94 0.7456 0.7153 240 49

95 0:4776 0:5085 154 35

96 0.5609. . 0.4327 181 30

97 0.8796 . 02800 283 19

98 0.8853 0.6202 285 42

99 0.6319 0,4139 203 28

100 0.0714 0.0117 23 1
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^ . ^ . ^ Sample Locations in Wasklington State Plane Cooidinates

.- - .. . . : n_ ' . ^ , _ . . ^ . .

. ^ _ ' ^ . .. . . Attachment B . ^ . ^ . . .

. ^ . . . . . . . . Originator.N-D: Clapper MOC Date: T,/24,^oL . ^ ^ . .. ^ . .

^ . ^ .. ' . . ^ . . CheCked:J:D.LOdowise V Date: Z-14,0 . ^ ^. .

. . . . . . . . . ^ . . Calc No.c 0100N-CA-V0048 . . . ^ ^ . .
. . . ^^ ^.. . ^ ^ ^ ^ ^ .. Rev.:0^ SheetNo.:1oft . ^ ^ . ^

. . . . The tallowing table represents the 10 sample tocations fortheShaPOw Zone Decision Unit that fell withintlm sample area

^ ^ . asshownonAttachmentC. . . ^ . ^. ^ . . . ^ .. . .

. . . ^ ShallowZone , . . ^ . - . . ^

Sample No.

Sample No.

from

AttachmenlA

. . . .,$YoUipile Spacx

Coordinales, Rotindedt

the Nearest Meter

Washington State Plane
Coordinates

Raonded Washington .
State Plane Coordinates

X Y Eastln9 Norlhin9 Eastm9 . .. Nodhing

SZ-01. 4 366 62 . 571;534.30 149,675.04 571;534 149;676

SZ-D2 5 27 62 571,805.67 149$1027 571,806 149,610.

SZ-03 12 292 45 571,551.86-. 149;688.33 571,552. 149,688

SZ-04 13 305 32 571,542.23 149.703.99. .. 571,542 149,704

SZ-05 14 276 43 571;567;89 149:686.56 . 571,568- 149;687

SZ-06 5 201 17 5711646,87 149,694:44 571.647 149,694

SZ-07.. :16 it 54. 571,823.09 149,614.34 571,823 ' 149,614

$Z-08 21 191 17 571,656.60 149;692.12 $71,657 149,692

$Z-09 . 26 . S63 . 11 :571(fi94.96 149,689.13 ..571,695 149;689

$Z-10. 28 202 20- 571,6421 149:691.75 571,645 149,692
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Subject Shallow and Deep Zone Sample Desion for the 116-N3 Trench
Sheet No.2 of 5

Rny'mmente . . . . . . . ^ .

ection3.2:1.9ffitheSampfngandMalySisPoanfurthe100-NR-1TreatmentStordge,znCDisgosalUniGSDuring

cmedrutlonand Goseout (DOE-RL 2000) and the 116-N3 Yanance Calcula6on, 0100NCA-V0041, Rev.0 requires the following:

•..'IOsamplesiobeCOlleetedimmexUt.otUmShaNVaandtkepZoneSOfMe116-N3:Trench .

• Asimpkrandomsamplingmethod -

f:iveMASSOmed Information

The coordinates of lhe CA1ner50f a rectangle that encloses the e%CaVatWR(deslf;jnrec(algle): . ... ..

Washington State Ptane

Coadinates (meters)

EasBng Northing

' 671,943.19 749,614.01

571,981.95 749,583.17

572,139.77 149,78158

572;101.21 14$812:68 . . . . . . .

Fieldmeasvrementswilibeaccuratetowdhintmeter.

Rda^ . . . ' . . . . .
. .

Stewart, J.,1991, C•alculus, 2 ed., 73tuotesfCole Pubirshing Co„ Pa3fic Grove, Californ ia.r: ..

DOE-RL, 2000. Sampling and Anatysi5 P)an for the 10t1dYR 1 Treatment, Storage, and Drsposal Units During-

Remedafionand Closeout DOEA242000-07, Rev. 0, t1S. Depanment of fnergy, Pochland OperaBonsOffice; .
..

Riihland, Washington. . . . . . . .. .. . , .

Pai ,Ins . . .. . . .

COordin2tes of samplinglocatrons can be calculated by usingthe procedure outlined in Section A.1 of

Append'IXAofDOERL(2000):. . ' . ' . .

1. Generate a setof coordinates (X,l) using the fo6owing equa5ions:. . . . . . .. . . .. .

%=X_*(X^X^YRND (Eq. 1)
Y_Y^ '(Y^Y,mYRMD (Eq.2)

. . .

where RND is the next unused random number behveen 0 and 1 in a sequence of random numbers (Attachment C).

2. If (J(,Y) is located outside the sample area, return to step 1 to genernte another randomcoordnate,'

Othenvaegotostep3.
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. . ... . ... . . . .
..... . .. . .

? 6 Cal ^^latons f on5n wr0 . . . . .

q . ..... ._ . .. . . . .

{ . . . .. . . ..

i 3. Define (Xi,YJ using the fo0owmgsteps:.

3 a. Round X to the nearest unil that can be located easly in the field; set this to X^.

7 b.RoundYtothenearestunitthatcanbelocatedeasilyintlteBeW;setthistoY„

3

3 4. Continue to generate the next random coordinate M. Y;).

The sampling coordinates are calculated with respect toa trenchcourdinate system desonbed as follows:

2 • The origin of the trench coordinates is estabfished as the southern most comer of the

3 design rectangle at Waslimgton State Plane Coordinates E571891.95, N149583.17.

• The X-a)ds parallels the long axis of the trench . . .

5 • The Y-atds parallels the short axisofi the trench

7 The trench coordinate system is shown on Figure 1. '
9 . . . . .. .. .

. .

9 The trench space coordinates Of the 4 cumers of the trench are calculated from theWashington State Plane

0Coominatesmsing the Pythagorean Theorem. Results are shown in Table 1.

. . . .. .. . .
.

2Tabk1. Coordinates of design rectangle
WashingtonS'tatePlane

Coordinates (meters)

TtenchSpace

Coordinates (meters)

Easfmg Northing ....X:... ....Y::...

571,943.19 149,614.01 0.00 49.53

571,931.95 149,583.17 0.00 0.00

572L139.77 149,781.58 253:52 0.00

572,101.21 149,612.68 253.85 49.54

The minimum and ma>omum X values are.

X„M 0.00

X„r: 253.85 . . .. _ . . . .. ^ . . .. . . . . . .

The minimum and ma>omum Y values are.

Y. 0.00
. . . . . .. . . . . .

Y- 49.54 . . . . . . ^

CakWationSheeY3

0

10
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FIGURE 1. 116-N-3 TRENCH
(NOTTOSCALE)'

149,900
If

k

149;800
. !

^

O
Z 149,700

F 571410

N 149814.01

O
N
N
n

EASTING

Figure 5tllustrates the aaordinate rota8on (a) athe tleign rectangle that is used in Equations 3 and 4.
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3

4 The coordinates in Attachment C need to be converted to Washington State Plane Coordinates. This conversion is

5 accomplished byrota0ng the X-Y axes intothe Washington State Plane Coordinates (Attachment D): .. . .
6

. . . . . . : . . . ..

7 If x and y are the F2shng and Nonhingvafued, respectively, and X and Y are the tnench space coordinates, then

8 the funnulas for conversion are provided in Append'a E of Stewart (1991):

9 x=Xcos(a)-Ysin(a) (Eq.3)

10 Y=Xsin(a)+Ycos(a) . ... . r'.(E44)

It whereaisttreangleofrotatbnasshownirtFgure t-

12
. . . . . . ..

13 a is calcaDated from the Ponnula

14 a = arctan Ibryd/(xrx1)) , . .

15 . . . . .. . . . . . .

16 UsingtM1ecoordinatesotthesoutheastandnorNeastcomers ofthetrenchexwva8on, . . ,
17 a= arcfan I(yry'V(xrxJ7
18 arctan 1(149,78458-149,58317) / (572,739.77 -577,98195)1 . . - ,

19 = 0.90 radians or 51.50 degrees

20

21 Because the origin of the trench courdinate system and the Washington State PlaneCoordinate system are not the same point,

22 equations 3 and 4 need to be adjusted by this difference: . ...

23 x=Xo+Xcos(a)-Ysm(a) (Eq 5)

24 y=Yo+XSin(a)+YOos(a) (Eq.6)

25 where Xo and Yu are the WasbetgtonState Plane Coordinates of the origin of the trench space coordinate

26 system, 571,987.95 and 149,583.17 meters, respecfrvely. The resalts, using equations 5 and 6 are shown inAttachment D.
.27. . . .

, _ . . ^ .

28 . . . .

29

30

. . ., .... . ..
31

32 . . . . .,
. .;. ...

.

33 " . . .. .. ... .. ... . . :. . . .
. . ..

34

35 . .
. . ..

36
. . . " . .. ' .
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Sampling L.ocations in Trench Space Coordinates

^ ^ ^ . . . ^ .. . - . Atlachment C . . .

^ ^ . . . . ^ .... Originator.i].N,Strom0'1'1S Date: 07/16/61
. . ^ ^ . . ^. ^ .. Checkea.J.D.Luaowise

jK
Oate: 7-r7-0/' . . . ^

Cal¢No.: 0100N-CA-V0040^

^ ^ ^ ^ . . . . . . .. .. .. . ^ Rev.: 0 . ^ Sheet No.i 1 of 3

ThevaluesforXianEY^arecalculateEusingEquationsland2:TheMicrosoft Excel(R)RANDQfunctionwas

. ^ ^ used to calculate values for RN0. . ^ . . .. . .

^

. .
. ... . . .

RandomNumber - RANDp

. .. TrebdlSpace '

CooidinateS.RountleG

the:NearestMeter

Sample

No..

ForCakulatu^qX

Coor&nate

ForCatculatingY

Coordinale X .1 . ' Y

1. 0.1822. 0_4518 46-.: 22

2 0.3939 0.5286. 100 26

3 03508 0.5144 89 25

4 0.4484 0-4590 114 23
5 0.3105 0.9245 79 46

6 010616 0.3575 .16 18

7 08728 018297 222 41

8 04983... 0.4648 127 23

9 0.9104 - 016694 . 231 33

10. 0.3601 0.7741 91 35

11 A 3934 0.7T73 100 36

12 04773 0.9421 721 47

13 0.0863 0.3401 22 17

. 14 0.4976 0:9316 126 46

15 0_7085 0.3606 180 18

.16 0.6049 0.1749 154 9

17 0:1830 0.7801 46 39

18.. 0.3201 0:9229 81 46

19 ^ . 0.7683 013494 195 17

20.'.. 04422''. . 03195 112 16

21 0.6897 . 0.8898 . 175- 44

22 .. 09142 0:1183 232 6

23 0.2601(, 0-4388. 66 22

24 0.2972. 0:9519 75. 47

25 0 4729'. . .. 02431 120 12

26 0.3523 0-342D .'. 89

27 0.9842 07028 250

28 0.4397 _ 0.0573 112

29 0.7965 02474 202

3 01587 . 0:8023 40

A31 0B672 0.8232 169 4

32 - 06418 0;0437 163

33 0.3207 05815 at

34 00379. 09573. 10

35 ; 04236 0.2760 108

36 0-5781 06481 147 32

37 00712: 0,6997 18'. 36

38 0_4977 0(6533 126 27

39 09723 0:9578 247 49
40 0,9760'. 0.9044 ' 248 45

41 , 0.0942.. 0,3593 24 18

42 0.3463 0.5190 88 26

43 0.1965' 02658 50 13

44 0.2834 0;9454 M 47

45 0.3327 0.1778 84 9

46 0.6430. 0:1169 214

47 o.E67i. 0.1990 220 10
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The values Tor %tan0 Yr are calculated usingEquations I and 2. The MicrosoftFxcel (R) RPddD() funttion was. . _ . . ' ^ ^
used to calculate values for RND.

Trenih Space ....

RantlomNumber=RANDp :,
Coordinates, Rounded to

. the Nearest Meter

8ample
No.

For Calwlatm9 X
Coordinate

For Calahating Y
Coordinate ^ ^ . X . ^ Y

48 0.4761 0.7347 121 36

49 0.9591 0.9227 243 46

50 0.7585 0.3015 193 75

51 0.4241 0.1469 108 .; 7

52 0.0228 0.6643 6 ^. 33

53 0 . 6128 0.5113-^^ 156 25

54 ^^.0.t368 0.4008- 35 ..^ 20

55^. 02073 0.1465

^

53 7

56 49981 00810: ... 253 '..5

57 0.9148 0.7492 232 "37^
58 02903^ 0:8586 74 43
59 0.9973 0.0838^ 253.^

^

4

80 0.5628 09880^.^ .143 49

at 09248 0.7499 . ^. 235 37

62 0.1928 0.8928 49.::. 44

63 0.2911 0:1165 74 6

64 0.2034 '0.6235 52 31

65 0.2536 02669 64 ^. ^ 13

68 0.7337 0.4500.^ 186. 22

67 0.7688 0.8651 195^.

^

43

68 0.5722 0.6628 145^. ^ --33

69 0.6273 0.6953^ 159^^ 34

70 01081 ^t0.2342 27 12"^
71 07557 0.9848 192 49

72 04597 0.3017 1tt' 75

73 -0.9603 0.0638 P45" 3

74 0.6784 0.5776 172 29

75 0.2293 0.7626 - '58; 38

76 0.9087 00128^^' 231 ^^^ ^... '1

77 02980 0:4058 -^ 78:^

^

20-^^

78 ^ 09741 ^ -0:1079 - 247^^ ^ 5

79' 01115 0.3099 28 15

80 0.1031 " 0.3269 26 16

81 0.6625 0.5843^"` 168

^

29

82 . , ... 0.7067 0:8040 - 779 .. : . 40

83 0.2700 0.5983 69 30

84 0.1003^ 0.6272 25 .^ . .31

85 0.0276 0:0915^ - 7 5

86 ' 0.4156. 0 .9526 106 ' 47

87 0.7565 0.5261^^ 192.^^. 26
88 0.9405. ' - 0.9579 239 47'
89 0.3882 0.8437 42

90 0.593Z 0.1700 161 5 ^..

91 0.8811' 0.7045^^ 224^

92 . .. 0.9465.... 0.3267 ^ 240 ... 16....

93 0.9989 .0.2649 254^.`

^ ^

13

94 00848'^ 22 ^ ^ 17
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The values for)q and Yj are calculated using Equatrons I and 2. The MicrosoH Excel ( R) RANDO m^edon'was

used to calculate values for RND.

Random Number= RANDO

Trench Space

Coordinates,Roundedt

the Nearest Meter

Sample
No.

ForCalculatingX
Coordinate.

ForCakulatingY
Coordinate X Y

95 0.4305 0.9556. 109 47

96 0.7762: 0.9482 197 47

97 0.7149 0.9810- 181 49

98 0.8099 6.8952 306 44

99 .09206 -- 0.5086 234-; 25

100 . 0.7815 0:3505'. 198 17

^
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The following table represerns the 10 sampte locations for the Shallow Zone Decision Unit that fell within the sample area ^ ^. ^ .

. ^ asshownonAttachmentA ^ . . . ^

^ .. . . ^ ShaDOwZone . . ^ . . .

Sample No.

Sample No,
Bom .'.

Attachment C

Trench Space
Coordinates,Roundedto

the Nearest Meter :'.

Washington State Plane.
Coortlinates, Royndedto
.. theNearest Meter -

X Y :Easting Northing

SZ-01. 12 121 47 . ' 572,020 149,707. -

SZ-02 24 75 47 571,992 149,871

8Z-03 38 126 27 572.039 149,699

SZ-04 43 .30 13 572,003 149;630`

49 243 46 572,097 149,802

53 7 572,009 149;629

80 28 16 571,986 149,613

t

B1 168 29 572,064 149,733

86 106 47 572,011 149,695

ip 966 197 47 572,066 149,767

The following table represents the 10 sample locations for the Deep Zone Decision Unit thatfe9 within the sample area

as shown on Attachment B. . . '

DeepZone . . . . .

Sample No.

Sample No.

from
Attachment C

Trench Space

Coordinates, Rounded to

the NearestMeter

Washington State Plane

Coortlinates, Rounded to

the Nearest Meter

X Y Easting Northig

02-01 . 27 250 35 572,110 149,801

DZ-02 37 18 35 571,966 149,619

02-03 48 121 36 572,029 149,700

DZ-04 54 35 20 571,988 149,623

DZ-05 58 74 43 571,994 149,668 .

02-06 -65 64 13 572,012 149,641

02-07 67 195 43 572,070 749,763

DZ-0B 69 159 34 572,054 149,729.

DZ-09 83 69 30 572,001 149.656

OZ-10. 89 98 42 572,010
149,686.

. Attachment D
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TRANSIAON ZONE S4A/PLE LOCATlONS

fR STA710N (MElERS NORTMNG EASIlNO

0+231.64 14980436 57211783

0+232.40 149804:96 572112.10

0+233.16 149805.55 572f77.56

0+233.93 149805.14 572113.06
0+234.69 149806,74 572113.54

0+23545 /49807.30 572114,01
0+236.22 14980792 572114.49

0+23&98 14980832 572114,97
0#237.74 149809.1 f 572115 45

0i23951 149809.70 572115.93

0+239.27 749810.30 572116.41
0+340.03 14987049 5721 16.88

0+340.79 149811.48 11 572117.36.

1

^^^ ^ o:. . ^ .^. . . . . . . , ^ . . ^^ . :i . .o ^.' . .

.7+/c0 . . ^ ^ . ^ . . . ^. . . . . . ^^.I ^ p^^ ^ . .

^+bZ•S
n

. . . ^ -. .
^T.Ffs+'-.^

^ W ^ . . ^
. . . . . ^ iRENCH^.^ L.

ry F&7f"

Tf' y0
71- 7z.s ^41.81
yt71
.1t ^^"I^ (LT R

7tg0 `^ ^ ^ ^^ f ^ '0

7tgs' J< 142,
7rY^•F

)9374

39 50,x Ian 97 1.j0
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Project 100-NR-1 TSD Sites Job No. 22192 Checked J.D. Ludowise lsL Date 3-i k-o2

Subject 116-N-3 Crib Variance and Closeout Sample Desian Sheet 1 of 6

1 _

2 1. Pu ose . . . . . . . . . . ..3 .. . . . . . . . . , . .

4Catculatethecoordinatesofthevanance(ShallorrZone)andcleanupverification(ShailowandDZepZone)samplesfiirthe11frN-3t,'rib

6 perthe requiremenls of the Sampling anoMatys7s Plan for the 100-NR-1 ireatment Sforage, andDisposal Un@s.DUnng Remedation.

6 and Closeout (DOE-RL 2000).
. - . . . . , . . . ' ..

7
2. ResulfslSumma

F

: .. .. . . .

.g . - .. . ..

1on this calculation, thirty variance sample locations are idenfified for the Shallow Zone (See Attachments B and D)
I.

. . . . . .. .. ..

on thiscalculation; ten cleanup verifieation sample ioca5onsare idenafied for hoth the ShaRowand Deep Zones (See AttaohmentsC, E;and F).

:. '' . . . . . .

21 Sheet No. Title TopidContents

2 Cover Cover . . .. .. . .. .

!3 1 of 5 Calculation Sheet I Purpose, Results/Summary, Contents, and Attachments . . .. , .. , . .. . .

24 2 of 5 Calculaaon Sheet 2 Requirements. Given/ASSumedlnforina6on, and References

as 305 . . . . .Calwlation Sheet 3 Calculations

6 4 of 5 Calculation Sheet 4 Calqtlations (ConSnued), Figure 1.

27 5 of 5

2

2

Calculation Sheet 5 Calculations (ConSnued)

as

Uer of
eets Attachments TopioJCantenta

4 AttachmentA Sample Locations in Crib Space Coordinates

I AtlachmemB Variance SampleLOCafionsinWashingtonStatepaneCoorUmates . . .

Attachment C Cleanup Verificefwn Sample Locatwnsin Washington State Plane Coordinates

Attachment D .. .Map of Waste Site WithShaAow Zone Variance Sample Locations

Attachment E Map of Waste Site With Shallow Zone Cleanup Vermca6on Sample Locations

Attachment F Map of Waste SiteWah Deep Zone Cleanup Veri(cation5amp(e tocations

Calcula6on Sheet I
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6echtelHanfad,lnc. GALCULATIONSHEET . ..
. iuv^aro . . . ..

Originator N.D_ Clapper ND^ Date Calc. No. 0100N-CA-V0049 Rev. No. 0
Project 100-NR-1 7SDSites Job No. 22192 Checked JA:Ludowise aaL Date _( -02
Subject 116-N-3 Crib Variance and CioseoutSample Design Sheet 2 of 5

r . . . . . . . . . .

2 3. R uireme
3

.. e folluwing sections ofthe Samplmg andAnalysis P)an fortire 10PMR-tTreatment Stomge, andDisposal Unis Dutlng RemecGeon and Coseout

5(DOE-RL2000)reqn3re: ^ ^. ^ . . . ^ . .. . .. ^.. . . . .

6 ^ . . . . .

7 Sec6on 3.2.1.8 (Variance Sample Design)

8 . . . ^ .
. ^ ^ . .

9 ^ • 30sampenglocationsonthesM1a3lowzonesidewa9bfthea3bexaavatiam . . ^^ .. . ..

10 . • Userandombdetenninedsamp)ebcations . . ^ ... . . .^ . . . .

11 . . . . .. ^ . ^ . ^. .

I See6on 3.2.1.11(Cleanup Verification torShaBow Zone) - . ^ ^. . .

13 :.. . . ^ ^ ^ ^ . . .

14 • UsethenumberofsampGng)ocationsdetemunedfromihe116{J-3Cribvariancecatoo)ahUn^^

15 ' Use randomly detenninetl sample locations

1 S

17 Sect3on 3.2.1.12 (Cleanup Verification for Deep Zone)

I6 ' .
' - . .. ... .. . . ^

9 • Usetirenumberofsampimglocafionsdetemtinediromthe116-N-3Cribvariance calculatiion ^^ . .

20 • Userandomfydet?rminsdsamplelocatiora ^ ^ . . . .. . ^ ^.. . . . . .
. ; .. . . . . .

21

2.2 4. GiveNAssumed Into ation . . . . . - . . . . ^ ^ ^ .. . . .

03.. .^ ^ . . . . . . ^^. -

24 For cleanup venfication, assume the 116-N-3 Crib variance ralculationivilldetemnne-that coUecBon of 10 samples is required (Note: this

25 calculation will be revised itthe variance calculation requires more than 10 samples.) . ,.. '
r . . . . . . . . .

2 Thefirst30shallowzonesamplelocationsmAttachmemAareusedforthevariance samp3edesign(SeeAttachmentB),mefo0owing1g

28 shallow zone sampies are forUeanup venfication (See Attachment Q. The first 10 deep zone sample locations in Attachment A are for

to Geanup veri6ca8on(SeeAttachmem C). .. ^ ^ ^ . - . . . . . . . . . .

30^. ^ . ^ ..
. . . . ^

37 Thecnordinatesofmecomersofaiectanglethatenciosestheexcava8onoffire7t6-N:icnb(designrectang3e):
. . . . : .. . . ^ ... : . . . .

32

Washington State Plane

33 Coordfnates(meters)..

34 Eastirg NoMug

35 571,840.40 149,62Z69 ^ . . .. . . . . ^ .. ^ .

3 571,886.12 149,520.15

37 571,994.96 149,565.42

38 .. 571,950:33. 149,672.96

39 ^ . . . ^ . . ' .

40 Field measurements should be accurate to within I meter.
. ^ . . . .. . .. .

It
42

. .. . .StF.wart, J.,1991, CakWiis, 2 ed., Brooks/COIe Publislang Co., PadficGroae, California.

DOE-RL, 2gW, Sampling andAnatys)s Plan forthe 1lXHJR-1 Tna3tment Storage, and Disposaf UnitaDUrng
Remedafien adGosewit, DOHRC2b00-07, Rev. 1, U.S. Department of Enetgy, Richland Operations Otfice,
R3ch3and, WaslumJfon. . . . . . . . .

CatcuhrwnSheeet2
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Subject 116-N-3 Crib Variance and Closeout Sample Design Sheet 3 of 5

i
:alwlzsans

. .. .. . . , .. . . . . .. . . .. ... ... . . .

Coordinates of sampling locations can bewlculated by usng the procedure outlined in Section A.1 of Appendix A of DOE-Rt. (20DO):

1. Generate a set of coordinates (XY) using the fotlowing equations: '
. _ X=Xmin+(Xmax-XminpRND . . . . . . (Eq.1)

Y=Ymini(Ymax-Ymin)'RND

(Eq:2)whereRNDisthenextunusedrandomnumberbetweenOandlinasequenceofrandomnamtiers (AltaqimentA)..
Only one table of random numbersisgenerated. The firs130 shallow zone sampletocatlons are usedfortfie vadance sample
design, the following 10 shaNow zone samples are for deanup venfication. The first 10 deep zone sample locations are fdr deanup
verification. .. .

2. If Q(Y) is located outside the sample area, retumto^step1 togenemte anotherrandom coominale:

OMeiwisegotootep3. . . . . .. . .

3.Define(XuY^ usingthefoNpvingsteps: . . . .. . . .. .
x.RoundXtothenearestunitthatcanbeMcatedeasilyinthefreld:setthistoXp..

b.RoundYtothenearestunitthatcanbelocatedeas9yinthefield;setthistoY.

4. Continue to generate the nexl randoni coominate (X;, Y.

The sampM1ng coordmates are cakulated with respect to a crib coord'mate system described as follows: ... .

• The origin of the crib caordinates is established as the southern mostcomer of the

desgn redangle at Washington State Plane Coordinates E571886.12, N149520.15. ' - .

• Thhe X-mdspara9els the long axis offhe design recfarqle :. . . . . .. . . ..

• TheY-axieparallelstheshonaodsofthedesignreiangle . , .. ...

The design rectangle forthe 116-N3 cnb is shown on Figure 1. .. ..

The crib space coordinates of the 4 corners of the design rectangle are calculated fromthe Washington State Plane. . ..

Coordinates using the Pylhagorean Theorem. Results are shown in Table 1.

Table 1. Coold'mates of design rectangle , . . .
Washington 5tatePlane

Coordinates (meters)

Cdb Sp

Coordinates

Easting Naihing x
571,840.40 149,627.69 0.00

48

571,086A2 149,520.15 0A0
571,994.96 149,565.42 117.88
571,956.3 149,672.96 118.89 4311S .

The mimmum and maximum X values ao:
0.00

118.89 . . ... . ..

The minmiun and matimum Y values are: .. .. ....
Ymn , . ...

b:00 ^. ^ . , . . . .

Y,,,a. 116.86

Calculation Sheet 3

^

^

u^
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Subject 116-NJ Crib Variance and Closeout Sample Design SheetAof 5

3

4

5

6

7

a
9
m

f `

^,.

en . . . ^ ^. . . ^ ^ ^ ^.
2 5. Caloulatia

FIGURE 1. 116-N-3 Crib

149 750
(NOTTO SCALE)

149;650

Z

i-

Q

Z 149,550

949450

E 5T19:A133

N 149672.96

E 571 840.40

N 149627.69 . . . .

C.nro -
Ydnds

Crib

X-Aais:

. ....N 944565:422

E 571886.12

N149520.15

0 0 0
^ o

- . ^

EASTING

38INote:FiBure 1.illostratesthecoortlinaterotaiion(u)ofthedesignrectanglethaiisusedinEquations3and4.

Calculation Slieet4
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1^
216. caia,w5onafconr

4 The coordinatesin Attachment A need to be wnvededtoWashington State Plane Coordinates. This conversbn is
5 accomplished by rotagng the X-Y use into the Washington State Plane Coordinates. . . .

7 If x and y are the Easling and Northing values, respecFrvely, and X andY are the cnb space coordinates, then

8 the formulas for conversion are provided in Append'a E of Stewart (1997):
9 x=Xtos(a)-Ysin(a) .:..(Eq:3)
to ' . . y=Xain(a)+Ycos(a) . . . . (Eq.4) .. . . . ... . .

11 where a is the angle of mtaBon as shown in Figure 1. .. ' '

12
.

. . .
. . .

13 a is calculated from the formula:

14 . a ^ arslan [(yry+)/Uh-xi))
15 . ' . ..

16 Using the coordinates of the southeast and noitheastcomers of the qibexcavation, . , . '

17 a= ercian t(yrFN(xrxJt

IS =arclan[(149,565.42Ft49,520.15)1(571;994.96-571,886.12)j

19 .. x . 0.39 radians or 22.58 degrees

to
. . . . . . . .

21 Because the odgin of 1he cfibcoordinate system and the Washington State Plane Coordinate system are not the same ponrt,

22 e9uations3and4needtobead)ustedbythisdiHen:nce:

23 x=Xa+Xcos(a)-Ysin(a) . . . (E9.5)

24 y=Ye+XSin(a)+Ycos(a) (E9.6) . ; .
25

where Xo and Yo are the Washington State Plane CooMinates ofthe origin offhecrib space coordinate

to system, 571,B86.12 and 149,520.15meters, respectively. The results, usingequaaons 5 and 6 are shown in Attachments B and C.

t7

28 . .. . ..
. . .

... .. ... f

. . . . . . . Ca)culation Sheet 5

\^^)

C-2o0



CVP-2002-00002
Rev. 0

SampBnglocationsinTrenchSpaceCoordnates

. . . ,. . AttachmenlA

. ^ ^ Originator. N.D. Clapper Date: 3y(b/o4.
^ . . ^ . . ^- . Ceeciced:O.D Oonowise Date:-o;Z , ^ .

. . ^ ^ CaiGNo.1o1DON-CANOD49

^ ^ . . . . . Rev.:0 SneetNo< t ot4 . . . ' . ^

ThevaluesforJyandY, arewiculatedtisingEquatwnstantl2. TheASCrosoftFxcel(R)RANDQiundionwasusediocatculatevaWeslorRND:

^ .- Random Numtier = RANDp CriG Space Coordinates

Sampie
No.

ForCaicufa6ngX
Coor4inate

ForCalafatingY^
.-^ Coordinate X Y

1 . ^. . 0.4434 0.0893 53 10

2 0:1170 0.4784 14 56

3 0.4698 0.4498 56 53-

4 -^.-0:3614 0.8363 43 98

5. 0.7426 0.4689 88 55

6 0:7513 0.4247 18 50

7 0.8022 , : -' 05110 95 : 60

8 013944 0.3910 41 46

9 0.1757 0.2200 21 26

10 ,.0:0863 0.6511 10 76..^.

it - - 0.1308 0.8316 16 97

12 0.0172 0.1292 2 15

13 0.2802 ^^. 04421 33 52

14 0i9588 -. : 0.5536 114 65

15 0.7819 ,-- 0.1782 93 21
16 0.3395 0.6989 40 . 82

17 0i9897 0.9481 118 111

16 .0A178 0.8766 2 102

19 ^......0:9676 0.0507 115 6

.20 04797 .^... 0.9854 21 155

' 21 0:9740 ..: 06673 116 78

22 .. .0.9945 0.0866 118 10

23 .,.0.0326 0.4426 4 52^

34 01181 ^.^ 0.7314 ^.^ 14 85.^^

. ^.. 25 0.5211 0.7829 62 $1' ^

26 0.4569 . ^i.. 0.0412 54 5..

27 0.7540 0.9149 9tl 107

28 >.0:8638 0.5269 103 62

29 ._:07938 ..::02349 94 27

30 0:0009 ^. ^ 0.6282 0 73

31 .0.9712 0.8076 115^^. 94
32 0.3130 ^.^. 02606 37 30

' 33 0:3256 . ^: 0.3272 39 38

34 ,.05380 0.1605 100 19
35 0:0848 ' ^..0.4123 10-.^ 48

36

^

^.. A0283 . .1 0.0070 3 1-

37 0.7495 79 88

38 .- 0.0917 0.6696 : 11 78

- 39 .0.1367 0.8239 16 73.

40 ...0.4994 .^ 0 3892 59 45

41 :.0:1530 -^. 0.2896^_.. 18..^. 34
42 .0.5176 : ^-:0.5919 62 69

43 .03059 '.:^ . 0.6801 36 ... 79
44 0,0787 ^r 0.1361 . ^.9 16
45 0.0495 ^ . D.4869 g 57

46 9.A489 .. 0.3171 53 37

47 0:9213 -: 0.9710 110 113
48 0:9750 0.0666. - 116^ - 8^. .
49 . . 0:8377 '.: 03628 100 42

50 0A1024 ^. 0.3930 0 ^ - 46 -

51 :.. 0.9951 0.0660 118 6-^

f'. ^,
..

. . ^ . ^

; ' . .. . . ^- .. ABachmentA ^ ..
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Orginatoc N.D. Gapper Date:

. .^ Checked:JD.Ludowise Date:
Cak. No.:O100N-CA-V0049 . -. ^ .
Rev.:O Sheet.No.: 2 oi4

^ ^ .. ThevaWesforXandY, areoalculatedusBgEqua8ons1and2,TheMicrosoftExcel(R)RANDO fimceonwasusedtocakulatevaWesforRND:

RzndomNumber=FANDQ 'b5pace Coordinates

Sample
No.

FbrCalculatmgX
Coordinate

ForCalculaBngY
Coadinate .. .. . X Y

62 0:3258 0.3967 39 46

53 ...0:6638 0.6860 79 ..^ 80 . ..
54 0:6148 02817 73 33
55 0:1648 0.4257 20 50
56 0.5863 0.1656 70 19
57 .0:5958 95054 71 .59 -
58 0.3000 0.1163 36 13
59 0.1142 0.7560 14 88
60 0-0524 .0.0298 6.... 3....

61 0.4437 0.5367 53 63

62 0.0397 0.5063 5. .59

63 0.4766 0.0126 57
64 ... . 0.0022 ..:93331 0 39

65 0.6794 0.1442 81 17
66 0.8548 ,..0.2067 78 24

67 0.8653 0.5090 103 59:.

68 0.7511 0.9980 89 ". 117

69 0.3553 0.6991 42 .82
70 .04561 0.6355 r ..^ 66 74
71 0-7997 --.0.6532 95 76
72 0.7756 .0.6405 92 75

73 .0:6585 ... 0.7387 78 86
74 0.4268 0.0195 51 2
75 0.2863 0.1896 34 . 22

76 0.1679 0.5541 20 65
77 0.3135 0.9314 37' 109
78 -0:0279 0.1153 3 13
79 0.8788 03820 104 '.. 45
80 0.8209 0.1160 98 14

81 0.2366 0.3820 28 45

82 0.6722 0.4065 80 ... 46.

83 0.7347 0.4631 87 54

84 0.2843 0.5790 34 . ' .. .66

85 0:3250 0.1631 39 19

86 0.8407 ' 0.7915 100 92
87 0.8378 .:-9.3659 100 43
86 0.0331 0.4332 4 57
89 0:5937 09842 71 115
90 04197 0.3647 97 .. .. 43
91 0.6362 . 0.5327 76 62
92 .0.4396 0.5501 52 64

93 .014886 0.2215 58 26

94 0:3778 0.5119 45 60
95 -0.6924 0.9529 ' 82 111

96 -0:9300 0.6896 111 81.

97 03796 .0.9814 69 115

98 0.9532 . 0.7770 113 91

9s Oa977 0.9090 95 .106

100 0.1908 0.5408 , 23 . .. 63
101 0:0085 ..:0.6316 1 74

102 0.4816 0.1147 57 13

. . ^ . ^ . . Attachment A
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SampfinglocafionsinTrenchSpaceCoordinafes

AttachmemA
. , .. . ... ._

OriginatnrN.DClapger Datei'f/Q/61-

. . . . .. .. . Checked:JD.LUdaxise . .. ^^.Date: 3-($-C^., ^^ ^. . . .

. . .- . ^ ^ CalaNo.:0100N-CA-V0049^ . . . ^ , .

. . . . . Rev.:O SheetNo.- .oF4^. . . ^ .

7hevaluesiorA antlYj arecalwlateoosingEqua8ons1and2:TheMicro.soBExcel(R)RANDpfonctionwasuseEtocalalatevalueslorRND.^

RantlomNumtier=RAND()^ CribSpaceCaordinates

Sample
No.

FurrCalcNatingX
Coordinate

ForCalwtatingY
Coordinate X Y^

103 0.0939 0.9583 14 112

104^ 02795 0.3448 33 40

105^ 0.0405 0.5573 5 65
.106 -^0:4413' QA349 52 4

107 0.3658 .0.0728 43 8

108^^ 0:6989' 0.3738 83 44 .^..

109 0:9267 0.9650 170 1t3^

110 0.3472 0.0837 . ^ 41 10

7i1 0:3823 0:4527 45 53

112 0:5992^ 02143 ^.: 71 25

113 . 0:4935^ 0:2745 69 32

114^^ 0.7299 0.8657 87 101

115 0.7879 0:5463 94 ' 64

116 02713 0;5410^ 32 ^ 63

117 0.6332^ 0i7926 ^. 75 93

118 0.0494 0.2319 6 27

119 04130' - ^ 0:1353 49 ^ 76

120 0.1873 0.3001 - 22 ^ 35

121 0.4095 -019053 .^ 49 - 106

122 0.0393 03573 18

123 0.5880^ 02137 68 25

124 0.6725,. ..: 0:2106 80 25

.^.125 0.9550^ 0.1944 114 23

126 0:74851 0.4488 89 52

127 0.3913. -07608 47 89

128 0.3384; 0.7563 40 88

129 0:7726 04732 . 92 102

^130^ 0.6235 0:8685 74^^^ - ' 101

131 -0:9323: 0.4369 11l 51

132 0:1113' `.^ 0:4545 13 53
133 0.1826 0:7337 22 86
134 0.4584 .:. 0:3175 37

135 0.2745 0.3373 33 39

136 -^-^03313 ^ . 0.8465' ^^- 63 99

^137 0.6678 0:1510 -^ 79 78

138 0.7322 0A761 67 9
139 ^.^ 0s1199 03011 ^ SU 35

140 0.4130 0.4265 49 50

141 0.6109: 0:8549 73 ^ 100

142 0:5237^ 03557 :. 62 30

'^-143 Q5958 0.6026 71 . . .. 70 ...

144 0.7905. 010677 94 l9

^ 145 0:7497 ....'05479 89 64 . . .
146 ..'0.7969 ... 0.7343 95 86 .. .

147 0:5999 0.9414 71 110

148 0.2279 0:3894 27 46

149 03909 ...0.3753 54 44..

.750 0.1413 0.6020 17 70

151 0:6279 0:8370 " 75 98

.152 O.B6t8 ^^^ 0.5684 66

753 0.4342 0.6723 . 52 ^ ^ 79

A#tachmentA
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Sanapling Locations in Trench Spatar.•CDordfnatds

. .... .. . AHachnrentA . ^. .

^ . . . . ' ^ . . . . . Originator. N.D. CIapPer IJDG^ Date: 3/(g /0'L .. .

^ ^ ^ . . ^ . . . M1eckeE:lD.LUdowise 2e1 Dale:

Calc No,. 0100N-CA-V0049 O ^
. .. .. .. Rev,:0 SheetNO.:^j o174 ^ . .

Thevalues 1orX, and Yj are oalwlated using Equations 1 and 2. The W^olt Excel (R) RANDO tunctlonwasused to catculate vzlues for RND.

RanGomNumber=RANDO CnbSpaceCoordinales

Sample
No.

ForCakulaOngX
Coordinate

FmCaluulatingY
Coordinate X Y

154 0.8244 . 0.9322 96 109

155 0.5373 0.5798 64 68

156 0.5270 '. 0.9790 63 114

157 0.0618 0.7790 7 91

158 0.9280 . 02416 . , ^. _. 110 28

159 0.9350 . ,.0.3839 111 45

160 0.3973 0.7463 47 87

161 ' 0.6383 0.7029 '76 82

162 0.7296 0.9640 87 113..

163 0.2762 . 0.6281 .., 33 73

.164 0.2559 .0.5180 30 61

165 0.8622 010017 103 ...0

166 0.6919 0.9751 82 114 . ."

167 0.5212 0.6472 62 99

768 0.7582 0.7436 , 90 .87

169 0.4206 .0.7093 50 83

t70 0.2901 0,0673 34 8

771 0.6048 0.1102 72.. 13

t72 0.0451 07903 5 92

173 0.0196 0 . 2436 2 28

174 0.1513 0,5167 .. ^ 18 - 60

175 0.9430 0.0489 112 6

t76 0.6242 0.3583 74 42

177 0.8173 0.6402 97 75

778 0.3512 . 0.2068 4 24179

0.3966 0.1884 47 22

780 0:1605 0.2035 19 24

181 0.5008 0.8188 60 96

.182- .0.2705 0.5783 32. 68

183 0.1528 0.8178 18 96

184 0.9759 0,1693 116 20

185 0.9860 0.8251 . .. , . 117 96

186 .0,8938 0.1505 106 18

167 0:4587 . 0.9391 54 '.110

786 0.1390 ,0.9346 17 109

189 0.5144 , . 0 . 0082 61 . 1

190 0.4566 . 0.6128 55 -- 72

191 0.0521 . 0.8688 6 102.

192 0.0601 0.2725 7. 32 "

193 0,3575 0,8117 42 95

194 0.6053 0.4914 72 57 ',.

195 0.6173 . 0.7665

^

73 90 '.,

196 0.9811 0.6870' 117 80

197 0.0256 ^0.9473 , 3 tU .

198 0.1094 0.7724 13 90 :

199 0.2098 '. 0.5312 25 62 -

200 0.7688 AB660 91 101

Attachment A
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. ' ^ Sample Lorations in Washington State Plane Coordinates , . ... . . ^

. ^ , . . . , . _ _
O49inator. ND: Clapper A/Qt. Datc 4/(4/Ct

cxadvea: ..D. Lwowive Jy, 0"-: 3a841
. . .. . . . . Calu Nu.:Ot00NbA-V0049

. . . . .. .. . ^^..Revc0^. . ' . Shee141o.:1o11

ThetoNowingtablerepresentsthefice{30variancesampletoca0ais7m1t1eShaBowZoneDetisionUriaflatfeWithintlte ... ^ . . . .
^ . . sampleareaasshownonAttachmentD.

^ . . . ^ ^ VartanceSampleLocations(Shalbw2one)^ ^ . ^

^
Y

Sample iJU:

Sample No.
ffiotn.

AttachrnentA Crib Space Coordinates
YOesFivgton State Plane

Coordinates

Washington State Plane
Coordinates, rounded loihe

nearestmeter

X ... Y Easlirg Norfhing.:, EssWq . NoOhing
VSZ-01 12 2 15 571;88221 t49,534:7T ^ 149,535
VSZ-02 77 118 111 571,952:44 149£67.95 ' 149,^8

VSZ-03 18 2 102 571:848.79 149,615.10 149,615

VSZ-04 19 475 6 571,990:00 149:569.85

j

0 ^.. 149,570
VSZ-05 20 21 115 571;861:35 149,634.40 1 ^ 149,634

VSZ-06 23 4 52 571:869.84 149,569.70 0 ^ 149,570

VSZ-07 30 0 73 574:858:09 149;567.55 6 . 149,588

VSZ-08 31 115 94 571;955.20 N9,651,11 6^^ 149,651

VS2-09 47 110 113 571,94429 149;666;73 4 ^. . 149,667

VSZ-10 46 718 8 571,990.15 149;572.08 571;990 149,572

VSZ-11 50 0 46 0 771,866.45 149;562.62 571,868r 149;563

VSZ 12 60 3

^

57T890.51 149,525.22. 57Y,691 . . . . 149;525.

VSZ-13 62 .5 59 571,868A8 149{576:55 571;868 149,577'

VSZ-14 63 57 . . 1 571,938.37 149,54226^ 571.,938 149,643

VSZ-15 64 . 0 39 571,871.14 149,556.16 . 571;871 .149,55e.

V5Z16 74 51 2 57193244 149541.58 571;935 149,542^

VSZ-17 77 37 109 571,87842 149,635.00 571,878. . 749,635

V51-18 78 3 13 571,68&90 149533.31 571.884 149,533

VSZ-79 .88 4 51 571;870i23 149,568.78 571,870 149,569

VSZ-20 89 71 115 571,907:51 749,653.60 571,908 - 149,664

VSZ-21 95 - 82 tit 571,919.20 149,654.13 571,919 149;654'

VSZ-22 96 . 111 at 371;957.50 149,637.57 57t,958 149,638

VSZ 23 97 69 115 577,905.66 1491652.83 571,906 149,653 .".

VSZ-24 98 113 91 571,955:51 149,667.57 571,956 149,645-...

VSZ-25 101 - 1 .74 571,858:62 749,58886: .571,859 149,589

V5Z-26 103 11 112 571,853.26 149627.79 571;853. 149;628

VSZ-27 105 5 65 571;865,77 149:58209 671,866...: 149,582.':
VSZ-28 106 52 4 571,93260 749,543.81 577,933.:: 149,544''

. VSZ-29 122 5 78 571;883.82 149,538:69 571;884. . 149,539

VSZ-30 125 114 23 577,982.55 T49,585.17 571,983 149,565

C-205
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Sample Locat'ions in Washington StatePlane Coordinates

. .. ... ^ .. ^ ^ . AttadmientC . . .

^ .. . ^ .. On^. N.D. Clapper /VQ-Date:

. . . .. Cheduai: J.D. Wdowise ^ Date: 3,(B,.gX . . .
. , ^ CaluNo.:OtOUN-CA-V0049.

. Raa• 0' Sheet No.: 7 of 1^ . .

Thefcllowingtablerepresentathenexi10deanupveri8cationsampleWcationsforBieShallowZoneDeasionlMflUmtfell!ti8hinthe
sampleareaasshownonAttadaneME

CleanupVerdiw8on(BhatlowZone)^^

Sample)•lo.

Sample No.

from
AttachmentA CnbSyace'Cooroinates

WaettingtonStatePWne
Coortlmates

Washington State Plane

Coordinates,iounrledtofhe

neaie5lmeter

X Y EasOn9 Nonhing Easting... Nonhing

SZ-01 147 71 110 571,909.43 149,648.98 571,909 149,649

SZ-02 156 63 114 571;900.51 149,649.60 571,901 " 149,650

SZ-03 162 -87 113 571,923.05 149,657.90 571,923 149,668

SZ-04 165 103 0 577;981.22 149,559.71 571,981 149,560

S1-05 166 82 114 571,918.05 149,656.90 571,918 149,657

SZ-06 170 34 8 571,914.44 149,54059 577,914. ;..

SZ-07 172 5 92 371,85541 149,607.02 ...571,855

5Z-08 173 2 28 5715877:21 149;546.77 S71,877 a149,547

SZ09 175 112 6 571,987.23 149;568:70 b71,987

SZ-10 185 117 96 571,957.28 149,653:72 571,957

ThefollowingtablerepresentstheTnst10deanupverdicafionsamplelowtionsfortheDeepZoneDeqsiooUnBthatfellwithinthe

sample area as shown on AttachmentF.

CleanupVerifica6on(DeepZoae). _. .^ .. . ..

. Sample No. ' -^ Washin9tonState Plane
from Washington State Plane CoorUinates, munoed to the

SampleNo. AttachmentACnbSpaceCoordinates Coordinates nearestmeter

X Y EasBng NorNing EasSng NonMng. 7
02-01 1 53 10 571;93122 149,549.74 571,931 149,550

02-02 2 14 56 571;877.54 149,577.23 571,878 149,577

02-03. 3 56 53 571;917.47 149,590.59 671,917 149,591

02-04 4 . 43 ':. 98 671,888.19 149,627.15 571,888 149,627
DZ-05 5 88 55 571,94635 149,604.73 571;946 149,605'-

02-06 6 18 50 571,883.54 149,573.23 571,884 . 149,573

DZ-07 7 95 60 571;950.79 149,612:03 571,951 149,612

02-08 8 41 46 571,908.31 149,578.37 571,906 149,578

02-09 9 21 1 571,895.52 749,552.22 577,896 149;552

DZ-W 10 10. 76 577,B66A7 749,594.16 571,866 149,594

Attachment C

•F^
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vsz-,-, VSZ-02 m

VS -20
VSZ-08

is
^VSZ-24

V$Z-o^J

....

^ l ..
c^ee

Z^22

VSZ-26 VSZ-77

VSZ 0^

t.a
^a4u, ^ . 41.. .

-^
. . ._ ,; . . . . . . . . .. . ^ . , : N 149600

VSZ-28,U 1 :

VSZ-07k :
^YSZ-30

YSZ 2^;,
VSZ 1 VSZ-10
VSZ

YSZ t^aE^ .-^^a^J5Z-04

VSZ 11

VSZ 15 1 frj^

VSZ-2 ^ ^ f% . . . .

ySZZO^ ^16 -14

SCALE 1:1000

VSZ12
10 0 10 20 40meters

VSZ-03 571849 149615 VSZ=1571888. 149577VSZ-23571906 149653
VSZ-04 571990 149570 VSZ-1 - 577938 149543 VSZ-24 571956 149648
VSZ--05 571861 149634 VSZ-1 571871 149556 VSZ-25 574858
149589.YSZ-06

571870 149570 VSZ-7 571932 749542yS2-26 571853 149628

U.S DEPARTMENT OF ENERGY 100 N AREA
DOE ^1Ew oFt1CE, RICHLAND 116-N-3 CR1B VRRIANCE

HANFORO ENNRONMENTAL RESTORATION PROGRAM SHALLOW ZONE SAMPLE DESIGN

r ` ^^^^^ fPatv ;'-(,P-03 _
Vdo49 e^

C-207

Sample
No.

Rounded:
Was5^n9FOnSfatePlane

CooNinates

ROUnded
Sampla Washington52atePWna
No. CooNina[es

S2mpta
No.

Ramded
WaShingtoriStafePlane

Cao1d'mates

Easting tiorth' Eost' No ing FastinB Ncrthing
VSZ-01. ..571882 149535 V5CrY1 571868 t49563 VSZ-21 571919 149654
VSZ-02 571952 149668 Y5Z-1 571891 149525 VSZ-22 571958 149635

VSZ-07 571858 :149588 VSZ-1 571878 VSZ-27 571866 749582
VSZ-08 571956 149651 SS2-1 57t884 449533- VSL-28 . 571933 149544':
VSZ-09 571944. J49667 VSZ-1 .571870 . 149569 VS229 571884 . 149539
VSZ-10 . 57t990, :149572 ^ .YSZ=2 -571908 t49654^ vSZ-30 571983-. t49585^
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1N:03160Z4DWG

. ^ ^. .. . "^o . . ^

. ^ ^ .' . . ^ I . .

%^ ^
SZ 0 S ^
^^f/ ^sZ-to

sz-^

J^=

<<,,
„\

tl

-o7
N 149600

`' . ^.

09

\ r SZ 04

r

p* SZ-06

y^^lr

SCALE 1:1000

10 0 10 20 `^.40meters

Sample
No.

RoundeA
Washirgton State Plane

Coordinates

Eostincy NortAing,..

5Z-01 ^571909 149649
.SZ-02 571901 149650
52-03 571923 149658
.52-04 571981 149560
52-05 571918 .',149657
52-06 571914 149541 .. ^
82-07 571855 149607
SZ-08 571877 149547....

SZ-09 571987 149569
82-10 "'. 571957 149654

^^.

U.S DEPARTMENT OF ENERGY 100 N AREA
DOE FIELD OFRCE, RICHLAND 1 16-N-3 CiRIB

HANFORD LTMRONMENTAL RESTORAiION PROGRAM SHALLOW ZONESAMP(.E DES^GN : . , ' .

C-208
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1EdW131802ADP10^ _ . . . . .

m
y

. ^^ . . .
. . . . ,

DZ-O^

DZ-07

DZ-0^
4t

N 149600

DZ-10
DZ-0 nt,t t.

ZUz DZ 0$

DZ-Q6

DZ
DZ-01

1 l

. ^^
^

, . .
. .. ^

.. . . L . . .

02-06 571884 149573

Sample
No.

Rounded
Washington StatePlane

Coadinates

Eastin9 Northing
DZ-01 571931 149550
DZ-02 571878 149577
07-03 571917 149591
DZ-04 .571888 149627
52-05. . 571945 149605

DZ-07 575951 149612:
DZ-08 571906 149578
02-09. 571896 149552
DZ-tO . 571866 149594

OS DEPARTMENT OF ENERGY 100 N AREA
^ . DOE..FlELDOF'F1CE. RICHLAND 1'CB-N-3 CRIB ^ . . . ^

SCALE 1r1000

10 0 10 20 40meters

HANFORD ENVIRONMENTAL RESTORATION PROGRAM DEEP . ZONE SAMP^E DES^GN

^

^ !8:?oS^'nt,^ F SAeetHp,^!.t^l:̂ . .

Ch:tmBY^,..^° I.-0 ^.:_ .. ^

. . . CeIC W+ S>JtoN-CA-Veo^ ,E
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BechleFHarnford,fnc. CALCULATIONSHEET
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Originator N.D.Claaaer h^X Date Calc. No. 0100N-CA-V0044 Rev. No. 1

Project 100 Area Remediation Job No. 22192 Checked J.D. Ludowise Date a -s-

Subject 116-N-3 to 116-N-1 Pipeline and Bypass Corridor Sample Design
Sheet No. 2 of 5

. . . ^ . . . . . . .

2 3 Reaureme^ns . . .. . .. . . .. . . . . . , . . . . . . . .
. ^.. 3Sedion3.2.1.11oftheSamptingandAnstysisPfanforOre100-NR-fTreafinent,Stoiage,ar/0fsposatUnHsDunng . .

4Remedationand IXoseouf(DOE-RL2g00)requiresthefudaving: . . . .

5 .^ • Usetitenumberofsampl'mglocat'mnsdetenninedhqnthet)644-3Ct3ranancecaloulation

6 . • Asnnpkmndomsampfaqmethotl . . .. . .. ... ..: ; ^ . .
7.. .. . . . . . ^ ^ ... . .. . . .

. GweNAssumed Intomration . . . . . . . .. _ . . . . . .

9 Aswmetne116I4-3variancewlculationwiIltletenoinelhat105amptesaretobeecllecteQ. ThiscalMafionwillberevised8tevariance

10 calcutatioereportstl'itferenlly. . ^ . ^ . . . . .... . .

It Thecoortlinatesofthecomers-ofaredanglethatendosest'neexcava8on(designrectangle): ^. . ^ .
Washington State Plane ^. ^. ^ . . . . ^ . .

^. 12 Coord'mates(metens) . . . . . . . . ... .

13 .^^ Easting Slorthing . , ... . .. . . _ . . . . ^ .

14 571,849.00 149,50828

15 571,878:81 149,583.35

16 57L519E3 149,725.97 . . . . ' . . ^

17 571,489.82 149,650.90 . ^ . . . . . . ^

76
. .

. . .. .. . . .. ^ . ^

19 Freld measurements should be acwmte to xfntim i meter.

20 . ^
. _ . _ . . . .

21 5. Referemees ^ ^ . . ^
. . . ^ . . ^ .... ^ ^

22
23 Stewan, J.,1991, CatcWUS, 2 ed:, Bmoks/Cole Publistung Co:, Padflc Gmve. California.
24 . . . . .. . .. . . . ^ . . . .. .

25 DOERt,2000, Samp(mgandAnalysisPlanUrthe100-NR-1Trea6nent. Storage;andDisposat UnifsOuring ^ . . ^ ^ ^ .

26 Remedlatipn and Goseout DOE/RL-2000-07, Rev. 0, U.S. Depar6aentof Energy, Riddand OperaoonspFBce;

27 ^. . Rwhland. Washin9ton. . . . . ^.

28

2 B. CaICWaBons ^ ' . . ^. . . .^ . . . . .
30
31 Coordinates of samplinglocations^can be calculated by using the procedure ouyined in Sedion A1 of . . .
32 Append6cAofCOE-Rt.(2000):
33 . ' _ , ^ . .

34 1.Geneateasetofcoordinates(X,Y)usigthefo8avingequafimrs:.,. . . . . .
35 X=%^;+(X„wr%_)'RND . . . ... .

(Eq. tl ^: . .

36 Y=Y^ +(Y^Y„4i'RND (Eq. 2) . . ...
. 37..

38
where RPID is the next unusedrandom number between 0 and I in a Sequence of random numbers (AttachmeM C).

39 . . . . ^ . . ^ . .

2.^If(X,1) islosatedoulsidethesampleama,returntostep1-1ogenerateanoftrrandomcdordnate;
41 Othemisegotostep3.
^ ^.. . . . ._. . ^ . . . .. . . . .
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Subject 116-N-3 to 116-N-1 Pipetine and Bvpass Corridor Sample Desidn
Sheet No. 3 of 5

2 8 CalaWaeons(ConBnuedl ^ ,. . ^ . . ^ .

4 . . . . .. . . .. .

5 3. Define ()4,YJ using the following steps: . . . . . . . .. .
6 a.RoundXtomenearestun6thatcantielowtedeaslyinthefieW;setttusto4
7b.RoundYtothenearestun8thatcanbelocatedeasilyinthefleM;setthistoY,
8 ..

. . . . . .. . . . .

9 .. . 4:Continueto9enaratethenextrsndcmcoordinateQy,YJ: . . .. _ . ^ ,

0
. . . . .. ... ..

1^ The sampling coordinates are aalculated wilh respect to a tmndicoord7nate system descnbed asfdloivs:

2 . • Theoriginofthetrenchcoordinatesisestablished astheeastemmostcomerofthe^'^

3 designteclangleatVOashingtonStatePlaneCoordinatesE571878.81,Ni49583.35.

4 ^ • TheX-a^tlspardllelsthelongslisofthetrench .. ^^ . ^ . .

5 •^TheY-axisparaNelstheshortaxisoftbetrench.. . ^^ . .. .

6 . .
.. ^ ^ . . . . . , .

7 The bench cnordinate system is shown on Figure 1. .. ^ .'. . .. -

8 . ^ . . . ^ ^ . . . . .. . ^ ^ . .

9

The bench space coordinates oF9re 4 cbmets of the trench are ealculatedffum the Wasttington State Plane

^.0 Coorslmates using the Pythagorean Theonern. Results are shown in Table 1. . ^.... .
1 . .. -. . .

. . . ^ .

2Tabk1. Coordinates of destnnn rectannle

Wash7ngtonSlatePlane
Coordinates(ma88s)

RenrhBpsce
Coordineies(meters)

Easfirig NoltNng X Y
571;849.00 149;50858 .0.00 80.77

571,878.81 149,583.35 0. 0.00
571;519:63 149,725.97 .386.45 ^ 0.00
571,489.82 149,650. 386.45 .. $0.77

Thenidnwlnandma)umumXVaWesare:

Xan 0.00 ^. . .. . . . . :.:: . . ^ . . . .

X. 388A6 . ^ ^ .. . . . , ^

TheminimomandmawnnanYvaluesare:

Yny,. 0.00 ^ ' . . . . ^. .

^ . ^ . .. ^.. . . ^ . . .mo 80.77

^

CaieulationSheet 3

^
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2 6. Calala8on
3
4

5

6

7

8

9

10

11

12

13

FIGURE 1. Bypass Corridor from
116-N-3 to 116-N-1

(NOTTOSCALE)
^9,800

(9

z
F 149,500
Qe

O
Z

149,201
0
0

^

o O
0 0

^n .c>

EASTING

E 571878 S1 . ^ ^

N 149583.35 ^ . .

E 571849 ^. ^. ^

N149508.28 .^. .

7 .^ ^ . , .. . . .

9

i ^ . . ^ ^ . . . _ : _ . . _
. . .. . . . ..
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.^ ^ ^
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ilations /C.ontmuedl. ' ' ... . . .. . . . . . . .. ... .. . . ' . . . ...

The coominates in Attachment C need to be comened to Washington State Plane Coordinatrs. This conversion is

accomplished by mth8n9 the X-Y axes into the Washington State Plane Coordinates.

It x and y are the Eashng and Northing values, respectively, and X and Y are the hench space coordreates, then
the formums forconwuspn are provided in Appendix E of Stewart (1991):

x=Xcos(u)-Ysin(a) ' .. . (Ey.3) . - . . -.
y=Xsit(a)+YSos(a) (Eq.4). .. ' .

where aatheangleofrotationasshowninngurei.

is oalcuiated from the formula: . . . . ^ . . . - ' . . ..

a=arctanl(yrYIY(xrxr))+PiQ . . . ... , . .

8ewuse the site is sloDm9 in a negative direction, P) was added in the formula to make a a positwa value.

lking the cooroinates of the southeast and noitheast camers of the trench ezcavstion, ... .
. a = an9an l(yriiY(x,:-xr)) + NO . . . . .

=arotarl[(149,725:97-149,583.35)!(571;519.63-571,878.81))

2.76 redans or 458.34 degrees

Because the origin of the trench coordinate system and the Washington State Pane Coordinate system are not the same pofnt,

equa8ons3and4needtobeadlusteEirythatliBerence:

x=Yg+Xsos(a)-Ysin(n) . . . .. (Eq.5). . .. .

y=Yu^:Xsin(a)+Ycvs(a) (Eq e) .. . . . .

where Xo and YoanrtheWashington State Plane Coordinates of the origin of the trench space coordinate

system, 571,878.81 and 149,583.35 meters, respecGvely: The results, usingequaGos 5 and 6 are shown in Attachment B.

^ . . . .. . . . ^ ^ ^ . ^ " ^ Calculafion Sheet 5
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Sampling Locations in Trench Space Coordinates

AdachmemA . . .

. . .. .. ^.. . . I Orginator..NA.GapPer. ^ N9C Date: t2/12/OI

[JA.tudowise
/$W-

Date:

^ . ^ CaIG No.:0100N-CA-V0044

Rev.:0.^^ SheetNo.:tof3

Thevaluesfor)yandYj amcalcuWledusingE4ua5on51and2:TheMkxasofli:xcel(R)RANDpfunctionwas . . .
used to calculate values inrRND: . . . ^ . . - . .. . . . .

i

^ . ^

RandomNumber=R4NDQ

Trench Space
Coordinates, Rdunded

. :^.theNea=tA7eter

Sample
No.

ForCzfadxtingX
Coordinate

FomCslculatim7Y
Coordinate X Y^.^

1 0.1220 0.7785 47 63

2 00224^.,. 02523 9 20
3l 0.0339 0.1024 13 8
4 0.8548 0.6134 ^.^330 50
5 ... 0.8066 0.3460 312 28
$ 0:1993 0.6349 77 51

7 ^^. 0.0254^:. 0.7020 -^ 10 57

$ 0.6106 0.9170 ^^. 236 74:-.

9^^ 0.6770^. 0.9581 262 77

10.. 09952 ^. .: 0.0299 386 2
11, 0R339^^.: . 0.0356 322 3

12 ^ - ^ 0.1537 02346 59 19

. .13 0A549-: 0.6509 121 63. ^

14 01596 0.7902 139 64
15: 0.4235 0.6006 1 ^ 164 49;

. ..16 0.9956 - . ^. .09292 .385 67 .

17 05197^^^ 0.7281 201 59

18 ^ . . 0:9600 ^ ^ ... 0.4912 . . 371 40

19 0.3722 0.7067 144 67'
20 . '^. .0.7325 ^. ^. 0.3788 283 31

^.' 21 0.4832 0.2915 187 24

22.. 07833^ 0.3686 .. ., 303 30'.
23 ^ . 0.4939 0.5378 191 43

^24^: 0.6932 0.3460 ^.. .268 28 ..

25 ^..^0.3942 ^ .. . < .0.4796 152 39'

26^^ 02510. 0:6753 .:. 97 71

27 0.3105 0.4961 120 40

28s^^ ^. ^ 0.3115 0.3417 ^^ ^ 120 28
. . .29. . .0.5377 ^:. : . 0.5689 ^ 208 . ^ 46

^30 0.0130 0.7260 .5 . 59 .

31 0:3241^. 0.9468 .^` ' 125 :.,.76 . .
^.32 ,0:8849.. -0.5097 342 41 .

33 6.39]9 0.4745 ^ +:.151 36

... .34 0:8630. ^ . ' 0.1849 :. ^. . 334 . 15

35 0.5246 ^ - " 0.1094 . 203. ^ ^. 9
36 ^ ^. 0.0802 9.5963 31 48

^37. 0.4808 0.8664 .^.-^:186. 70 .
38 0.8448 02880 326 23

39 .0:9186. ^^ - 0.0948 . ^ .^ 355 8
40 0.3773: .. . 0.3041 146 25...
41 ^^..0.8378 0.6855 .' 324 ^. . ^. 55
42 0.8135 .l:0.3707 ^. 314 30

. _._43 _.. 07972;._ . ., D.8931 74 72
44 0.0091.. 02775 4 . 22

45 ^ 0:8016 0:7388 310 60
46 0.0003 .. : ^ 0.2025

47 02084. ^ ^. 06277 81 51
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Sampling Locations in Trench Space t7ooromates

. . . . ABaohmentA

.. .. .. . ... Ori9inalor. N.D. Clapper Npc . Date:^

. . . . . . . . .. qretlcetlc J.D. Ludowise h^( Dale: !3 -f}_ Ol . ^ . .

. . .. ^..'`Cak.No.t0100NCA-VO044. . . .

Rev.:O SheetNo.:2oF3 ^ .. ^

Thevalueslorl(rantlY^are wlculateAusingEqua8ons1anC2:TheMiaoso86mel(R)RANDQfunctlonwas
useEtocalcWatevaluesforRND. .... . . . . .

. ^ . ^
RanoomNumoer=RANDQ^.

TreOch Space
Coordinates, Roumied

theNearestMeter

Sample
No.

ForCalculad(qX:
Coordinate

..ForCalculat'm9Y
Coordinate X^. Y

48s^ 0.0163 ^. . ^ A.6875 ^ . ' 6 56
49 0.5411 0.4950 209 40
50 0.6209 0.1988:^ 240 16'-
51 0.6894 ^ 0.0430 266 3
52^^ 0.8370 0.9393 ' ..:323 70

53 ° 0:4903 0.6087 189 49

64 0.0221 ^.^^. 0:9019 9 73
65.. 0.8447 ^ '.:.0.5591^ 326 45

56^' 0.6713 .^^-. 0.1808 ^^..^ 259 15^

57^ -^ 0.8259 0.4323 319 35

58 0.2841 0.7626^ 110 62
59 84957 0.3767 192 30
60 .0.5382^ 0.9977 208 81
61

^

0.1964 ^^. 0:3858 ^- ^ 76: 31

62. 0.4848 . 0:0260.^ 187 2

63 0.5919 0:2082 . . .:. 229 17
64 0.7123 0.3054 275 25
.65 rJ 0.2599 `. 0.0635 ' ... 100 5

66 0.3634 0.8492' ^^. 140 89
67:^ 0.3879 0.9712 150 78

68 0.1692 0.6133 65 50
69./^ 0.1949 0.9547^^ 75 77

^70 0.9550 0.2849 369 23- '
71 04282 0.4412 165 36
72.. 0.8526 0.0655 330 .- 5

73 0.3359 ^ . 02360 130 19^
74 0.5350 0.0417 ^. ' 207 - 3
75 0.7474^.. 0.7538 ^ .^ 289 ^.. 61
76 0.1419^. .^: 9.4282 55 35

77 0.5947 0.6354 230 51

78^ 02040^ - "0.2247^ 79 18
79 0.3533^- 0.5108 437 41

88 0.8028 0.9909 310 80

81. 0.4903 0:0233 189 2

82 0:6069 0.8164 235
^

66

83 0.8824 02355^ 341 ^ 19

84 0.6940'. 0.0772^ : . 268 6

0.3715^. ^^ . 0.5997 ^. ^ 144 48

86 0.4593 ^.^0.1262 178 10

87 ^^.0.4374 0.5102 169 41

88 0.9689 0.9369 374 76
89 0.2008 0.0533. 78

^
4

90 05277 . 0.1429 ^ . 204 12

91 0.2758•, . '. 0.1620 ... .107 .

0:8146 0:6435 315

M

93 0.1398 0.0632 54

94 0:5263 0.1114 203

AftachmentA
10
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Samp6ng Lorations in Trench SpaceCoordihates

AttachmentA'

^ . . . ^ . Orignator. N.D. Clapper N p ^' Date: ^ t2/12/01

^ . . . . ' Checkea;J.D:LuOOwlse 14f,.^ i7ate:

- . .. ^ .. . . Cak.No_0100N-GA-VW44 . . ^ ^ . -
SheetNo, 3of3.

The values for)^ and Y, are calculated using Equations I and 2. The Maosoft Exce[(R) RANDO func8on was

^ . . . used to cal<Wate values for RND.

Random Number= RAND(j

TrenchSpace
Coordinates, Rounded t

the Nearest Meter

Sample
No.

ForCalculatingX
CoorQnate

FofaCalwlatingY
Coordinate X^ Y

95 0.9263 . ^ 0:5262. 358 42

96. -r

^

0.7269 0:1164 ...281^ 9

97. 0.7423^^ .0:9886 287 80
98 0.5755. Ot9971 222 81

99 0.1339^..^^ 0:4825 52^^ 39

100 00.7902 ^ 0.5500 74 ^ 44 ^
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- , . Sample Locations in Washington StatePlaneCoordinates^

Attachment B . . .

. . ^ . . . ^ . ^ .. Originator-N.D.CAapper NQCDate: 4/SNi ^ . .. ^

^ . ^ ^ .. ..^ Checked:J:D.Ludowse
x

Date:3.-S6J,

Cate.No::4100N-CA-AV0044

^ .. . ^ ^ . ^ . Rev.:1^ . ^ ^ SheetNo.:1 of1

Thefollowingtablerepresentsthe10samplelocationsfortheShagowZoneDedsionUhdthatfe8wilhinmesampleatea

ae5hownahAttashmenfC.

Shallow Zone

Sample No. : .. Trench Space . . . . .

Sample No.

from

Attachment A

Coord"nates, Rounded to

the Nearest Meter

Washington State Plane

'^ . Coordinates

Rounded Washington

State Plane Coordinates

X N EasBng NorttAng- Eastmg Northing

SZ-01 12 59 19 571,616.96 149,587:46. 571,817 149,587

SZ-02 20 283 31 571,804.35. 149,658.98 571,604 149,659

SZ-03 22 303 30 571,586A3 149,667-29 571,586 149,687

SZ-04 24 268 28 571,619.39 149,656.23 571,619 ^ 149,656

SZ-05 28 120 28 571,756.95 149,607c61 571,757 149,602

^ ^^SZ-06 50 240 16 571;649.85 149,657.05 571,650 149,657 ^

SZ-07 61 266 3 571,630.48 149,678.73 571,630 149,679

SZ-08 56 259 15 571,63256 149,664:99 571,633 149,665

SZ-09 59 192 30 571,689.29 149;626.32 571,689 149,626.

62-10 61 76 37 577,79673 149,582.59 571,797 749,583
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30 4) 1AOdelTOZlesCOnbolACt,WasM1ingtonAdministraEVeCotle-1T3340,and31e1s1icalGuldancetorEcobgy3'ReManagersEelogYPU4.M,92-54,Washington-

31 DeparVnent of Emlogy, Olympla, Washinglon. . . . .

32 5) Eiology;1993,StalisltalGuiGancetorEwbgySdeManagers,SupplemeniS6,Analy[ingS3eorBaAgrwmtlDalawdhBebwDetecSOnLimilorBelqv

33 POLValues(CensoredDabbets). -

3p 6)EPA,1994:USEPAConIroGLabwatoryProgmnNafion2lFUndionalGUitlefuxsfprlnoryanwDataReview;EPA50NRALN13:

35 7) EaNOgy,19%, ModelTairs (^onti?IAGCkanup Levelsantl RisR Calwlatqns (CLARC 111) Uptlale, Pub&?tian k94-145, Washinglon Stlte Depammenl of

36 Ewbgy.Otympru, Washinglan.

37
Solution: . . . . .

39
CakuMtionmegmtlologyutlesuibedmECOlogyPUb.A82-54andbelow: Usetlataimmalladretl^eetstowlwklethe95%upperconritlenre5nit(UCL)
toreachmaryteantlcarrnajenknskantlbperkrmtheMTCA3partteilbrnonratlwnuGitlesandRPDCakiilalionsforeaGiCOC.

41
CylculaSonDesalptlon:

^ Thesub)eawkulationswere pertormedonrlatahumsoilven6cationsampleshomwastesitetl6-N-3Trench;Cnb,arMPipelire. TheEahvrere enlered'uManEXCEL9T
spreatlsheGandcalcuWtionsPerlameCbyuld¢mgthebuilHnspreatlsheetfuntlionsand/oraaitingformulaevrghinMecells.Theslafu5alevaRmtbnottlata

lor use n aa:oNence wRh Me RDRrtiAWP a dowmerrteG byMis calo^lalion. SpIG antl duplicate RPDrewks are usM in evaluation of tlalaquahty antl are

46
pe.sentetlntheCleanupVei(cationPackage(CVP)tarM'ssile.

47
MeMOtlology: . . .

The statisdal value calwlaletl m evaNale Neetteqiveness d Geanupwasthe 95%UCL. For nenradwrAVe enalytes wM> 50%af the dala bebw tleteqlon
49 fimAe,lhernavnumvalueforMeeampletlalawasusetlmstatlofMe95%UCL Alinoix'ddpnuGtle(e.g.,melals)tlalarepoetetlasbebgbebwtleleGion8md5 , .

5t . resettohiheEeleclionlimM1Valuefacalwlalionotthestatistics(Ewbgy,1993). For^atlia^uUqedata;mkulaaonolMesta5.s4uwaadoneonMe. .

rportetlvaluClrioaseswhereMelabor•atoryEcesnotreportavxluebelowiheminimalENedabkeGirvgy(MOA);IqGOftheMDAisustlinthecakuls8on.

0
Fa the smtistical evaluation of tlupliwte sampie pa'vs, Me samples are averaged before being mcNdetl m Me tlata set, afler adjustments ror cenmred

dab as tlescnbetl abwe.

56
FornwraGpnuo9desMeMTCASIetlstic'alguNance wggeststhatatestforrEistrluBonalformbepedttmedonMedala,andMe95%UCL

57 wlwkRtlonMeapproplatetlisMbution.FwnomatlionuclHesmalltlatasets(n^10)antlallradionucfitletlatasers,Creolwlafionsareperfonnetlassumingnmpaametric^

EWnbulion,antlnoteGtwdsMbuUOnispetlomcd. FordonreCionutlitlelargeGatase5(nx10),adisMluOenteGiswntluctetlonMetlatrSNusYlg

EwlogyMr(ASlatsoMVdre. . . .. .

61 ThersiimatedhazadquotieM(foreppliwblenonradionuilitleCOCS)lsdelennhiedbytlivldlhgMesta¢stiraivaNe(derivetl'nthiscalwWtian)tiyNeMTCAB
nan-wrcinogeniccleanupbmil. Thenonratlunuditlerarcinegenicrisk,abovebackgrounqisrleterminedbytlNitlmgthestatistiWValuebyMeMiCAB

rartinogenicdeanuPlimilantlMenmupipryin9M10`.FOrtlalasetswhereatlvaluesarebebwtletection,neitheraflhesecalwhEOnsarerequjred.Fornalvreiwgenlc

gg nomadbnud'MeCDCs,wlythe..estimatedfra^onolriskcnmpuGtiorimutbepwfamed. . .

66 . , , . . .
TI'eMTCA3parttesttleterninesib . . . .67

68 1)MestatLSllcatvalueeaceetlsMermGS4ingeMGeanupknRimeachnon-atlronuc6tleCOC,

69 2).greaterManlO%olMeraxtlataexcee0tlximststringenttlcenupf RforeachnorviaEiwutlitleCOC. - .

TO 3) the maxmrvm vaulue of Me mw data set eaceetls two Mnes Me most stnngent cleanup limi lar each non-ratlion^iee COC.

71
n The}pa11s#sperfwmeNrornmatliorwtlitleanalytesfouMmoverbuNen,fheshallowmne,antlthedeepzone(asnecessary). .
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l^gcfNat Hantord Mc. ' ` CALCULATION SHEET

Originator N.N. SmBhJackson `03 Date OI^ZNti Calo. No. 0100N-CA-V0058 Rev. No. 0

Project 100-NR-1 TSD Site Job No. 22192 Checked J.E. Thomsort ^ Date

. . . T.B.Mite IBM ^ . . .

Subject 116 N-3CombinedTrench Crib, and Pipehne CU3anuP Vetigcatlon 95% UCLCelculagon Sheet No. 2 of 16

I
TheRPDIspertbrmedwhenboth9hemainvalueand,eitherMedupgcate,spULorregulatarsplitvaluesareabovedeteationhmitsanoaregreaterthan5timesthetargetdetecgonlinfit(iDL). . ...

2 TheTDLrealabomtory
detecaonlfmapretlelermMetlforeechanalyliWmethod.7hesedetectionUmdr^uirementsaretacatedinTaole2-tofineSAP.DOE/RL-2000.07,where mayere

3 referredtoastheMDL. TheRPDCalcula6onsusethefelku+6ng;ormula: RPD=JIWS)l((M+S)/2))'.100

where,A7=MainSampleValue S=SpBt(ordupridate)SampleValue . .. ..

. -.. .,. . .: . ... .
6
8 ForQA/QCsplitanddupUcateRPDcalculagons,avaluelesslhan+/-30%indkaresthedatacomparefavorably. Porregulatory splite,athresholdof+/-35%is

7 used(EPA540(R-94/013).IftheRPDtsgreaterthan+/•30%(ot+/-35%forregulatory spl8data),fprtherInves8ga8onregardingmeusabilityofthetlatais

8 pedormed:AdditionaldisCVssionasneoessary iSprovidedMtheEataquarityassessmentsedfonottheapplicableCVP.
9 . . ` .. ' ... .,.^ : '.'. . .
10 Ifregulatorsplttr.rotrPmisonisrequired,anaddigonalparameterisevaluatetl AepntrolluMtof+!-29mestbeTDLshalibeuseddeitfierthemalnorregulator

11splitvalueislessUtan5timestUeTDLandabovedelecbon.Mttreczsewhere onlvoneresultisgreaterthanfrvelUnesMeTDLandtheotherlsbelcw.lhe . . .

t2 +1-21imestheTDLCritenaapplies. Therefore thefellowingcaldulationisPedomleeUaspartoftheeyaluagonforthesetwooasesMvolwngregul8torapldtlata:
13.. . . . . . . . . .
14d6ference=main-reguWtorsplit

15 . .. . . - . .

16
Ifthediffeerenceisgreaterthan+/-2fimestheTDL,thenfurtherinvesUgationnegardingtheuseabilityofthatlataisperfomaldandpresentedirtNaapplkable

17
CVP data

quali ty assessmenL:"

18..
.- :

..:. ., . . . . .

19 Results: . .: . . . . .. . .

20 The results presented in the summary tables that fellow are for use in RESRAD tlose/dsk analysis and the Cleanup Vedfica8on Package (CVP) forthis site.

21

ResuttSu r•Trench,Criti,andPl IlneShallowZOne ResuttSUmma -TrenchandCnbDee Zone '. Result5umme • PI
027t1215

IineOverburtlen

U pCd9
Am-244 1.02E•O1 U m-241 .1.54E+02

0E+034
pCp9
CHy

-241
Cs-137 D(<BG)

..
pCU9

Cs•137 406E-01 .9Cs-137
:58E+030

p
pC'dg Co80 8.413E•02 pCgg

Co-60 367E-01 pC/g 5Co-6
70E+008- CU Eu-154 289E-02 U pCi/g

Eu•164 6A3E-02 U pCHg :Eu 154
5E+06 U8

9p
Cg9 Eu-156 0(e SG) U pCUg

Eu-155 422E-02 U pG/g .4Eu-155
7:26E-03 U

p
H4 (Wtlum) Is not an overburtlen COC

H-3 (trittum) Is not a sha0ow zone COC H-3 -
03E+03 U3 1Ni pCi/g Ni•63 -624E-01 U pC/g

Ni-63 =6.62E-02 U

239/240 2R2E-02 UP

pCi/g
pCl7g

..6
Pu-2391240 2:56E+02 pCJg Pu-2391240 0(<SG) U pCag

u-
Sr-90 170E-01 pCi/g Sr•90 1.46E+03 PCdg Sf-900(<BG) U pC+/g

ttg 200E-02U mg/kg H9tsnotadeePzOneCOC Hg 2.OOE-02 U m9/kg

Nitrate 1.24E+00 m Nitrate 3:q0E+00 Ik Nitrate i.16E+01 m

MTCA Evaluation (Trench, Crlb, and Pipeline ShailuwZOne) . . MTCA Evatuatton(Trench and Cdb DeepZOne) MTCA EvakCetbn (Pipeline Overburden)

MTOAS.PadTeSP MTCA3•PadTest MTCA3-PartTesf ^

95%UOl>ClesnupLhmt9 NA
Becauseall

nonradicapgve
^'%UCL.>CleanupLimd7 NA BepuseallniUateresulls:

95%UCLeCleanupLirrut? NA Becausea6
non2dioactlveanalytes

>70%aboveCleaw Limit? NAP anatyleswere beknv
>10%aboveCleanupLimd? NA

i ? NALi
werebelowo rountl^9

>10%aboveCleanupLUniq

Any sampie> 2X Cleanup Limit?
NA
NA were betow back9roUnd orwere

Any sample>2X Cleanup Limit? NA nackqround orbel
m tArry sample> 2X Cleanup or below detection, the belowdetaotioqtha

detecgopj the MTCA
'

MTCA3-Part-
RiskEStimate: .MTCA 3-Pan-Test and

Risk EsOmate: 3-ParFTesf and Risk Esbmate ezcees dsk are not .. . .. ezcess risk are not

PartTestComphance:NAMTCA3
excesssiskarenat

MTCA3-Part-TestCOmpUance. NA
calculated.

tv1TCA3-Part-TestCom1>fiance: NA callculated.
-

NOnYadcarek+ogenioriskNA`
celcureterl. NonratlcardnegeniCdsk NA NdnradcarUnogenictisk: NA

. . - . . . . . . . ' . . . . . . .. _.47
48 Splitl0up11cateResults:
sa Treneh . . . . ^ . . . '

RelaOvePercentDifferepce(RPD)Results-.

. rench ShallowZone '

QAlQCAna sb

AnalyteDuplicateAnalysis SplitAnzlyiis

RelagvePercentDiRerence(RPD)Results ,'.

Trehch Dee Zone)

. QAlQCArp sls

Analyte: DuplicateMalysis Split Analysis

Am-241 Am-241 41.9% 48.4%

Cs•137 - -- - Cs-137
Co-60 Co-60
H4IsnotaSfiallow zoneCOC Ha

^- -Eu-154 Eu-154 _ !

Eu-155 Eu-155 _
Ni-83 M63 6.90 107.8%

Pu-239/240 Pu-239/240 1&/%. 54.0%%

Sr-90. -- - - S690 3.5%

Nitrate ' . - Niuate 17%
H

_
Deep ZOneCOC

AblankboxindmalestheRpDd(dnotneedtobeealculated:RPD
calculagonierequiretlwhenbothsamplesaregreaterthanUteMDAand
bothsamplesaregreaterthan5UmestheTDL

AtilankboxindidatestheRPDdidrwtneedto6ecalculated. RPDDdalculafion
isrequiredwhentiothsamplesare greaterthantheMDAandbothsamplesare
greaterthan5gmestheTDL

67 ^ ^ . . . .. . . . . . ^ ..

.... . I^.68 Crlb . . . .. .. .
RelagvePercentDitterencejRPD)Results "

CNbS allowZone •
RelattvePercentDlRerence(RPD)$esults

Deep Zone •
...QA/QCAne is ;. IUJQCAnalsis..

Analyle DuplicateAnalysis SpgCMalysis . Analyte DupgeateAnalyas SplitAnalysis

Am-241 Am-241
Cs-43F: - - C9•137 7o.6% 167.9%
Co•60 C0.60 29.5^/0. 10.3%
H4lsnotaahalMw zoneCDC H-3:
Eu-154 Em154
Eu-155_ Eu-155
M-63 NG63 . .' .. .
Pu•239/240 Pu-239/Z40 . . . ' . . - . 7G5%
Sr-90 Sn90 I/.I%

. .^. tUtrate

•AblankbozindicmesMeRPDddnotneedtobecalpllated.RPD
caldula0dnis required lesarareaterthanthetilDAand

`AMankbozhdirateslheRPDdidnotneedtotieealcWated. RPDcelculaaon
isquiredwhenbodCsalesamreaterthanttieMDAandbothsalesare

86 . . . .. . . . . . .. . .. ... .

87. PI eline.
86.^. ^. ^ RetattveParr.eMDlRerencelRPD)Results ReielwePercentDiRerense^lRPD)Resuhs
89^^ ^ .^. PelineShallow7.nne PI IlneOverburtlen.'^
9g^. ^'.QA/QCArmI .b^ QA/QCAnaI sis
91^' nalyte ^ ^ ^^ DuplicateAnalysis' SpjtAnaiysis Analyle `^^ DupgcaleAnalysn SplaAnalysis . . ^ ^ ^ . . ^ .
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2t Washl onDepartmentofEeol ^(WDOE)

RelativePercentDitference(RPD)Resttlts'

QNOCAna ie

AAatm
WDOH-T3TSZ9i

TseneA

WDOH-TDGSZUl
Crib

WDOH-MiG3Z06
Cnb

WDOH-N3C-S1A7
Crib

Am-241 No.$lirNxdjrsb NoSpltrAnNy. NoSyfirArwiysis NoSpfrAndy.ds

C}137

Co60
H-3 NUsa-r^h xoSprrMdysis. NoSplirAnINpir NoSp/irAuWjtir

Eu-154

Eu-155
Ni-63 No IirAnotysis NoSprtAmlyau NoSplirAndJais NoSpli/Anulysis

Pu-230240 Nu irMdYSis No:SpGrAnolysis NoSy/tiMniysis NoSyfinAnINyzk

StSO
Nibale NoSlitAwtysis. NoSplirAUAyris NuSptirArmtysrs NoSplitAna)ysu

Hg No liiAnalyeis NoSplkAnplyris NoSINrAnotysu' NoSdtr-MOlJais
AblankboxintliratesiheRPDdidhotneed^Ceralculalerl RPD^akulationisri.royUWwhenbodrsamplesare

greaterlhantheMOAandGMhsartplesaregreaterihau55mestlreTDl.

Nofi:WDOHdidnotanay¢espMatorthe opbfine.

23
24

Relative Percent Diiterence (RPD) Results•

Ana sis
ANym. WI>OF.N3CSlA1^.

Ciih:
W E-N3CS7A6

Crib
WDOEN3C82A]

Crib
WDOE-N3T-SZ04

Trench
VI'DOE-N3T-STAB

lkmrb
WDp6N3TSfA9

Trmch
Am241 NoSplllAm/ima. No5plirAmlys-v NoSp/irAndysis NoSylJAnalysi.s NoSptl'v.bmlysu NO itAnolyrtr
Cs-137 ^NoSplitAndy.ar , NoSpluMaO'sis . NoSplirAnolYSD NaSp(llAnnlysi: NoSblitMalysir, No Spfft
Co^60^ . NoSylitAmfYSh' :NoSptuAndysis NoJylGAnutydr NoSy6/ArWjsir No3pl'uAnntysir' Xn irMdysis.
H3 NoSylirAaOats^ NoSplirAndysu' NoSptitAnalysis NoSplitAnalysis NoSptiYAmOvis Na irAnnfysir
Eu-154 NoSplieMdysb^ NoSplirAnNysb NoSp/IrAndys& NoSditAndyris NuSplirAndynis NOSyfrtAialy.iii.
Eu-155 .NoSplliAaalysis No3pluAmOe•u NooSplliAraly>6 NoSplNAnalysis NaSplitAnalysi.. .NoitMdysu.
Ni-63 No^.SylitAnorysu^ NoSDlitAnolysu NaSpLtMoly,+ir NolplitAnnlyl8 NoSpMAnnlJms NoSylitAndysts
Pu-2391240 NoSpfirAndys6 NoSptitAnatys'v NoSpINAnalyfis ^NoSplirAmtysu No^tAnnly.rir ^ No }Arwlysis
Sr-90 NSprt9nolysis. NoSplltAnulysis NOSpiirAmfysis NoSpltl A>wtysu. N. itMdJO+s NoSpliiAnolyeis
Nil21e NoSylrt NuS'plirAnm'ysis NoSptlrArmlys& Na rilMa(ysis N SplnAndysia No itAmtyas
Hg
A blank box indicates the RPDtlid not need to becalculated. RPDcak.ulation is requiretl when both samples are g^tl9n the MDA and tioN samplesare grearer

Nn1e.WDOEdidnota splitsfotthepipegne

37

36
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SUM&IARY OF REVISIOI`7

^
Revision ofthis calculation brief was necessary to include europium-154 and europium-155 concentrations

. ^ for Layer II andaayer III of the Deep Zone. These concentrations are from CCN 085932, theT00-M2-7^ ^^. ..
^Surbsurface Contaminant Layers Technical Memorandum. RFSRAD runs for these two layers have been ^.^
rerun to include the europium-154 and europium-155 concentrations. The input values canbe foundin

^ Attachmentsl l and 14ofthis calculation brief.
Revision ofthis calculation briefwas necessary to correct the Layer III concentrafion forCo-60 shown in

2 Table 3 of this calculation brie£ The previous revisionpresented the value as 7:17E-02 p8i/g. Thecorrect
value is 7.171r01 pCi/g. TheRESRAD run for this layer has been rerun with the correctedvalue.
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Bechtelllanford,Inc.

116-N-3 RESRAD CALCULATION SUMMARY
Originator: N.N.Smith-7ackson'.,^ 1 121JU62_1 Catc.No.: 0I00N-CAV0059 2.

Project: 100-NR-I TSD Site Job No: 22192 Checked: S. W. Clark Z„t`, Daze: . . . ^g

116-N-3Combined Trench, Crib, and Pipeline Cleanup Verification RESRAD : SheetNo. i 8
Subjecc

Calculations

1 PROBLEM STATEMENT:2

3 Calculate the soil and groundwater concentrations, dose, and risk contributions from remaining

4 radionuclide contaminants in the vadose zone soil at the 116-N-3 Trench, Crib, and Pipeline

5 Remediation site over a period of 1,000 years.

6
7 REFERENCES:
8
9 1) Cleanup verification data from 116-iV-3 Trench;:Crib, and Pipeline 95% UCL Calculations

10 forCompliance with Cleanup Standards (Shallow Zone and Deep Zone), Calculation No.

11 0100N-CA-V 0058, Rev. 0, Bechtel Hanford, Inc., Richland; Washington.

12 2) Remedial Design Report/Remedial Action WorkPlanfor the 100-NR-1 Treatment, Storage,

13 andDisposal Units, DOE/Rh-2000-16, Rev. 1, U.S. Department of Energy, Richland

14 OperationsOffice, Richland, WA:

15 3) Radioactive and nonradioactive contaminantsof concern from the 100-NR-1 Treatment

16 Storage, and Disposal Units During Remediation and Closeout Sampling.and Analysis Plan

17 (100-NR-1 SAP), DOE/RL-2000-07, Rev. 1, U.S. Department of Energy, Richland

18 Operations Office, Richland; Washington. For the purpose of these RESRAD calculations,

19 the radioactive contaminants of concern (COCs) are americium-241, cesium-137, cobalt-60,

20 tritium, europium-154; europium-1 55, tritium; nickel-63, plutonium-239/240, and

21 strontium-90.
22 4) RESidual RADioactivity (RESRAD) computer code, version 6.1, to calculate compliance

23 with residual radioactivity guidelines, developed for the U.S. Department ofEnergy by the

24 Environmental Assessment Division ofArgonne National Laboratory, Argonne, Illinois:

25 5) Calculation of relative individual Pu-239 and Pu-240 activities from the reported Pu-239/240

26 results per Ratios ofPlutonium Isotopes at 100 Areas Remedial Action Sites, Calculation No.

27 0100B-CA-V0013, Bechtel Hanford, Inc., Richland, Washington.

28 6) 100-NR-1 Subsurface Contaminant Layers, CCN 085935, 100-N Remedial Action Project

29 Technical Memorandum from C. A. Kahler-Royer to J. D. Fancher, January 30, 2002,

30 Bechtel Hanford, Inc., Richland, Washington.

31 7) Soil Screening Guidancefor Radionuclides: User's Guide, EPA/540-R-00-007, U.S.

32 Environmental Protection Agency, Washington, D.C., October, 2000.

33
34
35 SOLUTION:
36
37 1) Separate RESRAD runs were performed for the relevant vadose zone soil horizons. Table 1

38 shows the elevations (NGVD88) and dimensions ofeach soil horizon: The ground surface

39 elevation for excavation backfill is 138.8 in. The average groundwater elevation beneath the

40 site is 117.5 in. The average elevation of the excavation floor in the deep zone sampiing.
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^ . . . ^ ^ Bedrtel Haitford, Inc:

116-N-3 RESRAD CALCCTLAITON SUMMARY

^

I areas is 134.2 m. Attachment I shows the dimensions of each soil horizon and the
2 contaminant pathways considered for dose, risk, and groundwater protection: Input factors

3 for each run are shown in the "Summary" section ofthe RESRAD "Part I: Mixture Sums and
4 Single Radionuclide Guidelines" printouts in the Attachments to this Calculation Suminary.
5

6

7
8 2) The year where the peak dose (or concentration) occurs from each individual COC and layer
9 is determined by a preIiminary ran. This year is then added for all hoiizons for the final
10 RESRAD runs. For the direct exposure pathways ^.e., soil ingestion and inhalation and
11 external radiation), the peak year occurred at year 0 (the present, year 2002). For the water
12 dependent pathways (i:e., drinking water and food ingestion) the peakyears were 7.6 for
13 cobalt-60, 42 for cesium-137 and strontium-90; and 137 for nickel-63. The 7.6, 42, and 137-
14 year time periods were included in all of the RESRAD runs.
15
16 METHODOLOGY:
17
18 1) Pu-2391240 Conversion: The relative individual Pu-239 and Pu-240 activities were calculated
19 from the combined Pu-239/240 results reported: The calculations were performed in
20 accordance with calculation brief No. -0100B-CA-V0013. The relative activities for Pu-239
21 and Pu-240 were calculated by multiplying the cleanup verification value for Pu-239/240 by
22 0:807 and 0.193, respectively. Table 2 shows the results from this calculation.
23

Table 2. Conversion of Pu-239/240 to Relative Pu-239 and Pu-240 Activities

RESRAD
Run#.

Vadose Zone
Horizon

Pu-239/240 Activity
( Ci/

Pu-239,(pCi/g)
0.807multilier)

Pu-240,(pCi/g)
0.193muiflGer

I Shallow Zone 2.82E-02 228E-02 . 5.44E-03
2 Overburden 0{aBG). O.OOE+00 000E-}00
3 DeeZone LaerI 258E+02 2.08E+02 498E+01.
4 Dee Zone Layer II 7.44E-03 6.OOE-03 I.44E-03
5 ^Dee Zonela.erln 7:03E-02 83IE-03 1.99E-03

24

Ogginazor N.N. Smith-Jackson ^ Date: 1 ^7 p2 Calc.No.: 0100NCA-V0059 Rev.: . . : ^ 2

Project: 100-NR-ITSDSite Job No: 22192 Checked: S.W.Clark Date:. ..^a

1 ibN-3 Combined Trench, Crib, and Pipeline Cleanup Verification RESRAD Sheet No 2 of 8Sublect:
Calctilations

.

enevas HTable l. Dim sions and El tion of 116-N-3 Soil orizons

RESRAD
Run #

Vadose Zone
Horizon

Upper ^-.
Elevation

m..'.

.^ Lower
Elevation ^

(m ..
Thickness

(m)
.

I ShallowZone 138.8^^.^^^. 1342 ^^-4:6
2 Overburden 138_8 1342 . .^ 4.6
3 ^.^ DeepZone LayerI 1342 132.2 2.0

4 ^ ^. Dee ZOneLaer H^^ 132.2' 124.9^:` 7.3

5 Dee Zoae La er lIl^^ 124.9 117.5 Z4
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2 2) Runs ofRESRAD Version 6.1 were completed for the vadose zone using the radionuclide

3 concentrations shown in Table 3: RESRAD numerical output reports for dose, risk, and

4 concentration for the shallow and deep zones are presented inthe Attachments to this

5 Calculadon Summary.

6
7 Based on the conservative assumption (outlined in the RDR/RAWP) that the Deep Zone

8 Layer I contaminant statistical value concentrations extend uniformly to groundwater,

9 RESRAD predicts that the concentrations of americium-241, cobalt-60, cesium-137,

10 nickel-63, plutonium-239, plutonium-240, and strontium-90 in Deep Zone Layer I will result

l i ingroundwater concentrations that exceed the groundwater RAGs: Because the assumption

12 that the Deep Zone Layer I contaminant concentrations extend uniformly to groundwater is

13 too conservative in the case ofthese contaminants, contaminant depth distributions were

14 obtained using the data reported in CCN 085935, the 100-NR-1 Subsurface Contaminant

15 Layers Technical Memorandum, to more accurately describe the concentration/depth profiles

16 for modeling using RESRAD. The cobalt-60, cesium-137, europium-154, europium-155, r^a

17 plutonium-239, plutonium-240, and strontium-90 concentration/depth profiles are obtained ^

18 directly from Table 2-1 of CCN 085935.

19
20 Becausea site specific nickel-63 concentration/depth profile is not available, the

21 concentration/depth profile of nickel-63 was conservatively calculated by assuming that the

22 concentrations of nickel-63 in Deep Zone Layers I, II; and III are in the same proportions as

23 the concentrations of strontium-90 in Deep Zone Layers I, II, and III. This is conservative

24 because nickel-63 has a higher distribution coefficient (Kd value = 30 mL/g) than strontium-

25 90 (Kdvalue = 15 mL/g) and nickel-63 would therefore be expected to have proportionately

26 lower concentrations than strontium-90 in Deep Zone Layers II and 111. The same

27 methodology was used to determine the concentrations for americium-241, however, these

28 were conservatively calculated by assutning that the concentrations of amerieium-241 in

29 Deep Zone Layers I,11, and III are in the same proportions as the concentrations of

30 plutonium 239/240 in Deep Zone Layers 1, II and III. Both aiilericium-241 and plutonium

31 239/240 have the same distribution coefficient (Kd value = 200 mL/g).

32
33
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Project: 700-FR2-I TSDSite TobNo: 22192 Checked:^^ S. W.Clark Date: ^

116-N-3CombinedTrencfi,Crib,andPipelineCleanupVerificationRESRAD, .^^ SheetNo 4uf 8SubjeM:
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.

Table 3: Cleanup Verification Data Set

ll ZS O b de
Deep Zone. - ^ ^- .

Radionuclide
tia ow one ver ur n

La: erI --^^ Layer II La r'fII
- - COCs Radionuclide Activity, Ci!

^'- Run#1 Run#2 Run#3 Run#4- ^ Run#5 ^.^
^^.Am-241 102E-O1 7.12E-02 1.54E+02 438E-07 6.07E-03

Co-60 ^ ...^ 3.87E-01 9.46E-02 5i58E+03 7.81EA1 ^ '7-I1E-01 ^^ ^^^
Cs-137 4:06E-01 0 (<BG ` 4.90E+03 2.11E-01 8:32E02: ^. ^.

Eu-154 6.03E-02 2.89E-02 St70E+00 3.02E-01 .762E01

Eu-155^ ^ - - 4:22E-02 ." ^ 0 (BG ' 6-45E+00 2:33E01 9.29&02

13-3 NotSZCOC NotOVBCOC =7.26E-03° -726E-03` -7.26E-03`
Ni-63 -6.62E-02`-:^ fi24E.01` 1:03E+03 8.26E+01`^-^^ 8:I2E+00`

Pti239 2.28E-02^^ 0 <BG° 2.08E+02 6-OOE03' .8:31E-03

Pn-240 5.44E-03 0 <BGa^ 4:98E+0^ 1.44E-03 1.99E-03

Sr-90 1[70E-01 0(<BGj" 1.46E+03 1:17E+02 ^.` 1;15E+01
'ValuewasnotinputmtoR&S12ADbecxosetheconcenaationisbelowHanfordsitebackgound:

The Deep ZoneLayer It and Layer III Co-60; Cs-137, Eu-154,Eu-155, Pu-239, Pu-240;and SrA0 concentrations are $om CCN 085935,ihe
100-)VR-I SuburrfaceCamtambrmdLayersTechuical Memorandum.^^

The DeepZoneLayer II and tayerllI Ni-63 concentrations were eonservatively assumed to bein directproportionto the Deep ZoneLayerlF:
^^. and Layer III Sr90 concentrations. . ..
The Deep Zone Layer Il and Layer III Am-24I concentrations were conservanvely assumed to be in direct proportion with Deep Zone Layer Il
andlIlPu-239andPu-240concentrations.
`RESRAD does not accept negative values: lVhen results are negative, zeu is used as the input value:

1 . . . . : . . . .. . .

2

3 RESULTS:
4
5 1) Radionuclide "All Pathways" Dose Rate: The "all pathways" (maximum) dose rates are
6 shown in Table 4. The maximtun dose rate of 5:95 mrem/yr is from the shallow zone and
7 occurs at year 0.(the presen#).

8
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1 ^

2 2) Radionuclide Excess Cancer Risk

3
4 The radionuclide excess cancer risk results are shown on Table 5- The maximum risk

5 (5.81 x 10-5) occurs at year 0 and is primariIy;&om shallow zone soils.

6

7

Originator: N.N.Smith-Jacksom Date l 1L. Ca1c.No.:'^ OIOON-CA-V0059 Rev.: ^.

Project 700-NR-1 TSD Site Job N¢ 22192 ^ ^. Checkedi S. W. Clark Date:.

Subject:
116-N3 Combined Trench, Crib, and PipelineCleanup Verification RESRAD ^- .
Calculations

SheetNo.5 of 8

Table 4.All PathwaysaDose Rate (mrem/yr)

RESRAD Vadose Zone All Pathways" Dose Contributionsin mrem/yr at Each Time Slice (yr)
Rlln # xol7Zons. 0 1 3 7,6" 16 42 47 137 300 1000

1 Shallow Zone 5.95E+00 5,40E+00 4.50E+00 3.07E+00 1,78E+00 7:05E-01 623E-01 L06E-01 332E-02 1.58E-02

3.. Deep Zone,

La. erI .
0.00E+00 0.00E+00 0.00E+00 0-00E+00 0.00E+00 0:00E+00 0.00E+00 0.00E+00 0.00E+00"

1-
0A0E+00

. ..

4. Deep Zone,
Layerli.

0.00E+00
... .i

0,00E+00 0,00E+00 000E+00 0,00E+00 0.00E+00 0.00E+90 0-00E+00
.

0.00E+00
. .

0.00E+00
.

5 Deep Zone,
La er RI.

000E+00 3:89E-02 1iI2E-01 2.54H-01 437E01 6.16E-01 6:12E-01 2.08E-01 9.67E-03 107E-05

Total All PathwaysDose

Rate (mrem/ ^ .
5.95E+00 5:44E+00 4.61E+00 3.32E+00 222E+00 132E+00 1.24E+00 3.14E-01 4.29E-02 1.58E-02

2 OVerburden 1.11E+00 987E-1 7:75E-01 4.51E-01 1.80E-01 3:30FA2 2:93E-02 2.07Ef02 1.58E-02 5.06E-03

° The direct exposure p^H'ays used to obtain these values are External Gamma, Inhalation, Plant Ingestion, Meatingestion, Milk Ingestion, Aquatic Foods
andSoilJngestion. DrinkinSWaterwasnotusedrntheealcula[nonbecausegroundwaterwillnotbeusedfoiconsumption, . .

aDose rates attributedtothaoverburdenarenutincludedinthetotaldose,

Table 5. Radionuclide Excess Cancer Risk

RESRAD Vadose Zone Excess Cancer Risk at Each Time Slice(yr)
Run Horizons 0 1 3 7.6 . 16 42 47. 137 300 1000

I Shallow Zone 5.26E-05
1
4.88E-05 425E-05 3.21E-05 2.16E-05 9.97E-06 8.81E-06 1.12E-06 9.95E-08 3.50E-08

3 Deep Zone,
0.00E+00 0.00E+00 0.00E+00 0,00E+90 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

La erl.

4 Deep Zone,
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

La er I]
5 Deep Zone,

5.48E-06 5.76E-06 626E-06 7.20E-06 827E-06 8:40E-06 8:13E-06 2.37E-06 1.163-07 332E-10
Layer IIt

Total Excess Cancer Risk 5,81E-05 5.46E-05 4.88E-05 3.93E-05 2.99E-05 1.84E-05 1.69E-05 .3.49E-06 2:16E-07 3.53E-08

2 Overburden 7.16E-06 6.31-06 4,96E-06 2.89E-06 1.13E-06. 134E-07 1.08E-07 5.60E-08 4.28E-08 1.37E-08

The direct exposure pathways used to obtain these values are External Gamma, Inhalation, Plant Ingestfon, Meat Ingestion, Milk Ingestion,
Aquatic Foods and Soil,Ingestion: DrinkingWater was not used in the calculation becausegfoundwater will not be used for consumption.

Excess cancer risk attributed tuthe overburden are not included in the total excess cancer risk.
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I 3) Radionuclide Groundwater Protection
2

3 The radionuclide concentrations in groundwater calculatedby the RESRAD model are

4 summarized in Table 6. Only concentrations are presented here. Of the radionuclide

5 contaminants ofconcern, only nickel-63, and strontium-90 were calculated to reach groundwater

6 in the 1,000 years of the RESRAD model: These two radionuclide contaminants are calculated

7 to impact groundwater at concentrations below the applicable remedial action goals (RAGs)

8 from the Soil Screening Guidance for Radionuclides:User's Guide.

9
10

^

Rev. 0

Bechtel Hanford, Inc.

116-N-3 RE512AD CALCULATION SUMMARY

Table 6. RESRa1D Estimated Groundwater (Well Water) Concentrations.

Radio- Vadose Zone GroundwaterConcentration in pCi/L at Each Time Slice (yr)
RAG

nuclide Horizon 0 . ... 1 ..^3. ^. 7.6 16 42 47 137 300 1000^^^

TotzF 0 0 0 0 0..^ 0 0 0.^. 0 0
Am-241

Oveduurdeu' 0 0 0 0 0 0 0 0 0
15

Tota! 0 0 0 0 ^ ^. 0 0 . . ^ 0 0 0 0
Co-60 a,^^en' 0 0 0 0 0 0 0 0

^

0 0
100

Total 0 0 0 0 0.^ 0 0.. .^ 0 0..^ 0
60Cs-137

verburden'O 0 ^^.0 0 0 0 0 0 0 0 0
.

H-3 Total

Overburden'.

0 0 0 0 0

NotanOv

0 0 0^^ 0 0
erburden COC

20,000

Tota1 0 0 0 0 0 0-^ 0 0 0 0
Eu-154 (;;^rbnrden° 0 0^. 0^.. 0 . P. 0 0 0 0 0^^

60

.^^Total ^'.0 0.. 0 0 0 0 0 0 0 0
Eu-155 ^^,erburden'- 0 0 0 0 0 D 0 0 0 0 600

SZ 0 0^... 0"^. 0 Q.^.. 0 ^.^ .^. 0 0 0 0.:^

DZ-I 0 0 0 0 . 0 0 0 0 0'-: 0^.^

DZn 0 0 0 '.^ 0 0-.. 0 . 0 0 0^^. 0-
Ntfi3

DZ-Ill 0 3.44E-02 1.02E-01 2.50E-01 4.94E-01 1.08E+00 116E+00 ;L76Et00 1.18E+0p 2,46E-02
50

Total^ 0 3.44E-02 1.02E-01 2S0E-0I^ 4:94E-01 1.08E+00 Yr#6E+00 1:76E+00 1.18E+00 2.46E-02

Overbucden` 0 0 0 0^^' 0 0 0

0

Totat 0 0 0 0 0 0 0 0

^
Pu 239 Overburden' r ^ 0 0 0 0 . ..0 . 0 0 0 ^

P 240
Total 0 0 0 0 0 0 0 0

15u
Overburden' 0 0 - . ^ 0 0 0 ^ . 0 0 0^^

.

sz 0 0., 0^. 0 0 0 0^^ 0 0.^.'. 0
...oZ-1 0 0.... 0^^^ 0 .^:.0 0.. 0 0 0^.r^ 0...
DZ-Ii 0 0 0 0..^ 0 0 0 0

Sr-90 012-111 0 350E-01 100E+00 227E+00 39iE+00 5.51E+00 5.47Ea00 1.85E+00 8.21E^02 5.42E-09 ' - 8
Total 0 ^^. 350E-01

.0F.
1

+0
5
127E+00 331E+00 'SS1E-t00 5.47E+00 I.85E+00 82LE-02 5:42F,09

Overtiurden'^^^ 0 0 0 0 0 0 0 0 ..^^ 0

° Grouitdwater concentrztions attributed tothe overburden are not included in the totalestimated groundwater <oncentration amounL
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3
4
5

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Originator: N.N. Smith-lackson' `.-0I0AN-CAV0059 Rev.: 2

Project:-.. 100-NR-ITSD Site JobNti: 22192 .^, Checked: S. W. Clark :^t,rQ, .. : Date: '

116-N-3 Combined Trench, Crib, and Pipeline Cleanup Verification RESRAD - Sfieet No.'7of 8`
-Catculations

CONCLUSIONS:

. The maximum dose rate for the I16-N-3 trench site is 5.95 mrem(yrand occurs at. year zero
(year20021

The dominant pathway for the dose rate at the year of maximurtrdose is direct external

exposure.
. The primary radionuclide contributing to the dose rate at the year ofmaximum dose is

cobalt-60.
• None of the 116-N-3 site COCs are projected to exceed remedial action goals (RAGs) within

the 1,000 years of the RESRAD evaluation.

• Maximum excess lifetime cancer risk (5.81 x 10-5) occurs at year zero, and is primaril.y
contributed from theshallow zone:

• Ofthe contaminants of concern, nickel-63 and strontium-90 are calculated to reach
groundwater within the 1,000 years of the RESRAD model run. These radionuclides reach
groundwater at concentrations below the RAGs.

ATTACHMENTS,

1. Graphic showing 116-N-3 Cleanup Verification Model (i page)

2. RESRAD Output: 116-N-3 - Shallow Zone (Run #1), Part I; Mixture Sums and Single
Radionuclide Guidelines (27pages)

3. RESRAD Output: 116-N-3 - Shallow Zone (Run #1), Part III: Intake Quantities and Health

Risk Factors (44 pages)

4. RESRAD Output: 116-N-3 - Shallow Zone (Run#1), Part N: Concentration of
Radionuclides (21 pages)

5. RESRAD Output: 116-N-3 - Overburden (Run #2), Part I; Mixture Sums andSingle

Radionuclide Guidelines (25 pages)

6. RESRAD Output: 116-N-3 - Overburden (Run #2), Part lII: Intake Quantities and Health

Risk Factors (44 pages)

7. RESRAD Output: 116-N-3 - Overburden (Run 42), Part IV:Concentration of Radionuclides

(21 pages)
8. RESRAD Output:116-N-3 - Deep Zone Layer I (Run #3), Part I: Mixture Sums and Single

Radionuclide Guidelines (28 pages)

9. RESRAD Output: 116-N-3 - Deep Zone Layer I (Run #3), Part III: Intake Quantities and
Health Risk Factors (44 pages)

10. RESRAD Output: 11 6-N-3 - Deep Zone Layer I (Run #3), Part IV: Concentration of
Radionuclides(21 pages)
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.

1 11. RESRAD Output: 1 I 6-N-3 - Deep Zone Layer II ( Run #4), Part I: Mixture Sums and Single
2 Radionuclide Guidelines (28 pages)

3 12. RESRAD Output: 116-N-3 - Deep Zone Layer II (Run #4), Part III: Intake Quantities and
4 Health Risk Factors (44 pages)

5 13. RESRAD Output: 116-N-3 - Deep Zone Layer II (Run #4), Part IV: Concentration of
6 Radionuclides (21 pages)

7 14. RESRAD Output: 116-N-3 - Deep Zone Layer III (Run #5), Part I: Mixture Sums and Single
8 Radionuclide Guidelines (28 pages)

9 15. RESRAD Output: 116-N-3 - Deep Zone Layer III (Run #5), Part III: Intake Quantities and
10 Health Risk Factors (44 pages)

11 16. RESRAD Output: 116-N-3 - Deep Zone Layer III (Run #5), Part IV: Concentration of

12 Radionuclides (21 pages)

..--,
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116-N-3 Trench, Crib and Pipeline Cleanup Verification Model
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36 .:_.,. ..... ...... . . .. . . . .. . . .
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47 111hetlnsefororganx^4mremyr,fhenfheslandanlisrneb
46
49
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52
53 TiwsummeECOr.r:erWaGOmforMealpl¢emiltirpCOCSaralessthan1he15pCNIimUSpecifiedin40CFR141.15,
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55
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1. Purpose

The purpose of this technical memorandum is to construct a three-layer model to be used as inputfor
RESRAD modeling. Borehole sample results indicate both the 1I6N-I (1301-N) and I16-N-3 (1325-
N) waste sites willhave contaminants remaining after excavation is complete. RESRAD modeling-is
needed to determine if these remaining contaminants will exceed ROD requirements for groundwater
protection compliance. . '

. 2. Conclusions

A model of subsurface contaminants was prepared. The data were sufficient to prepare the model.
Two radionuclides (Ni-63 and H-3) that are deep zone contaminants of concern (DOE-RL, 2000) do
not have borehole data. Additional work may be neededto determine modeling inputs for these
constituents. Table 2-1 is a summary of the decayed data for each site, accordingto layer.

Table 2-1. Summary of Average Decayed Data by Layer
IsotopeAverage for 116- Averagefor 116-Average for116- Average for 116-

N-1 Layer B N-1 Layer C N-3 Layer B N-3 Layer C
(pCi/g) (pCi/g) (pCi/g) (pCi/g)

Cs-137 22.4 0.998 0.211 0.0832
Co-60 246 0.545 0.781 0.717
Eu-152 -0.0169 0.00999 0367 0.00144
Eu-I54 0.868 1.08 0.302 0.162
Eu-155 0.809 0.673 0.233 0.0929
Pu-238 0.0374 0.00163 0:00373 0:00566

Pu-239/240 0.0824 -0.00286 0.00744 0.0103
Sr-90 791 783 117 11.5
U-235 0.0478 0.0231 0.00677 0.0291
U-238 0.495 0.422 0.489 0.418

1
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3. Introduction and Background . . .. ^ . . . ^ ^ ^^ ^

In November and December of 1995, samples were collected from selected borehole locations at the
116-N-I and the 116-N3 waste sites. These data are presented in 1301-N and 1325-NZiquid Waste
Disposal Facilities Limited Field Investigation Report (DOE-RL 1996) and reproduced in Table 3-1
(please find the tables and figures at the end of the memo). Data for 116-N-1 are from boreholes 199-
N-107A and 199-N-108A; and data for 116-N-3 are from borehole 199-N-109A.

4. Decay Calculation

Five years have elapsed since the samples were collected and the radionuclides have undergone
radioactive decay. Therefore, the data shown in Table 3-1 were decayed to December 2000 according
to the equation shown below. Decay parameters that were used in the calculation are shown in Table
4-1: The final activity for an isotope equals the initial activity as determined from the borehole isotope
data, multiplied by the decay factor: The final activities for the samples collected in 1995 are shown in
Table 5-1.

A = Aoe

where:
A - Final activity (pC !g)
Ao = Initial activity (pCilg)
e- Base of natural logarithms (2.72)
t = Elapsed time (years)

?^ =Decayconstant(0:693/(Ti))
T h= Half life of isotope (years)

5. Decayed Data

The borehole data from 1995 were decayed to 2000 and are shown in Table 5-1

6. Decayed Data Sorted by Depth

The decayed data were sorted into 116-N-ldata and I Ib-N-3 data, and then sorted by elevation into
three layers.

Layer A is the surface sediments and shallow subsurface soils including the concentrated layer :- .
associated with 116-N-I and 116-N-3. Layer B is the middle depth of the vadose zone above the
boundary of the old groundwater mound associated with the former operations-era water table. Layer
C is the deep vadose zone above the saturated zone (the current water table) including the old
groundwater mound associated with the former operations-era water table: The layers were based on
the potential for human exposure, the distribution of contaminants in the soil column, and
hydrogeologic features.

2

^

C-244



CVP-2002-00002
Rev. 0

`Fechruca};lYleiaorandfim^ 485935

Report (DOE-RL, 1996). Table 5-2 lists elevations for each borehole. The border elevations of the
layers differ from borehole to borehole as a result of differences in elevation, contaminant
concentration, and hydrogeologic features. Since boreholes 199-N-107A and i 99-N-108A both apply
to 116-N-1, theelevations that Table 5-2 lists were averaged. There were gaps in the elevations listed
in Table 5-2 for thebottom of one layer and the top ofthe next layer. This occurred for all three
boreholes. Because ofthis, these elevations were averaged to get a single elevation to be used as the
elevation of the border between the layers. The elevation ofthe border between Layers A and B for
116-N-1 is i 34.2 m NAVD88. The elevation of the border between Layers B and C for 1I6-N-1 is
125.3 NAVD88. The elevation ofthe bordet between Layers A and B for 116-N-3 is 132.2 m
NAVD88: The elevation ofthe border between Layers B and C for 11 6-N-3 is 124.9 NAVD88.

The uppermost layer is called Layer A. TheRESRAD calculation for this layer is to be determined
after verification samples have been collected. Layer A will be based on the 95% UCL of closeout
samples collected on the bottom (floor) of the crib and trench and decayed data from Table 5-1 that
wouldfall in Layer A.

Layer B is the middle layer and Layer C is the bottom layer. Decayed concentrations of isotopes were
averaged for each layer. Data with U or J qualifiers wereused. Additionally, no data was used that
did norhavean associated elevation. Pleasesee Tables 6-1 through 6-4, at the,end of the memo. The
average values for each isotope for layers B and C for each site are summarizedin Table 2-1, at the
beginning of the memo. Figure 6-1 and 6-2 are graphic representations ofthe three-layermodeL

7. Discussion and Conclusions

One of the purposes of this technical memorandum was to calculate the concentrations for other
contaminants suspected to be present, such as Ni-63 and tritium. The following is a discussion of the
effort to calculate the concentrations for these two isotopes.

Tritium is a deep zone contaminant in the groundwater. Efforts to correlatetritium in soils to other
radionuclides in soils has proven unsuccessful. Additionalwork may be needed to evaluate tritium in
deep zone soils. According to Hanford SiteGroundwater Monitoringfor Fiscal Year 1999
(PNNL,2000),

"The 1301-N and 1325-N facilitieseontaminated the groundwater with tritium, which forms a
widespread plume at levels exceeding the 20,000 pCi/L drinking water standard. The core of
the plume (i.e., the highest concentration) was formerly beneath the 1325-N facility and has
migrated to the north and northwest. The highest concentrations of tritium currently are near
the Columbia River. Tritiuin is also present in upgradient wells 199-N-74 and 199-N-52. The
current upgradient tritium is believed to have been moved inland by mounding during 1325-N
operations. Tritium concentrations are declining in most I00-N Area welts. The general
decline is expected to continue because ofplume migration and radioactive decay."

Nickel-63 has not exceeded maximum contaminant levels or drinking water standards at the 100-N
Area, according to Table A3 in Hanford Site Groundwater Monitoringfor Fiscal Year 1999 (PNNL,
2000). Efforts to correlate Ni-63 in soils to other radionuclides in soils are ongoing: Additional work
may be needed to evaluate Ni-63 in the deepaone in soils.

3
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Table 3-1. Borehole Data from 1995
Page 1 of2

n

Borehole Semple Sample NAV Am- Cs-137 Co-60 Eu-152 Eu-IS Eu-I55 Pu-238 Pu- Sr-90 -2 5 U-238

ID Date D88 241. (pCilg) (PCilg) (PCI/g) (PCi/g) (PCi/g) (PCi/g) 239/240 PCgg) (9C!/g) (PCJg)
Elev- (PCi/g)' (PCi/g)
etlon
On

_1 -N-107A B GGC3 825/ 5 Ff ^ 17,300. 702,000 56,300 NaR 11,800 4120 R 12,700 92,299 NR
._.._.. r__.. - . .

199•N.107 GL •4 I I/29 95 )38 A 856 12 00 107;1100 NR 1,03 355 NR .3,250 NR R

19 -• 07A B0 .LPS 1/301951 37,8 , 3. 5,100: . 132,000 NR 1,370 304 222 u 689. " 12,600 NR N

I 9• • 0 A 00 . 5 5 , ^ 4, NR 2,790 . 23 9 R. 0;9 u 5.55 u . NR NR ,170 NR R:

1 9Nd 7 130OLP9 :I 5/95 132.6 N . 58I 5.82 NR 0.5 7 u 2:01' u NR NR 1,550 NR N

l 9-N-107 HOGL 8 2/5N5 •13 .6. NR .69 5.25 NR 0,567 n 1.85 v NR NR 11350 NR NR

l 9• -I 7A 0 F9 I fi 95- 1293 NR.: . 0.143 u 1.2 NR- 0.286 u 0,716 u NR R 1,08 N R

99•N-1 7A 0. NS, 2.2 Na R 0.786 ..NR 0: 9 u 0.332 u NR . 188. NR R

9-Nd 7A :OGI: I /9 12. NR.: .4 u 1.15 NR . .524 u p703 u. NR . NR. 3,1 .R NR

19. -107A B HIV6 .I 895,! 2. N. Q42 ^ u .709 NR :49 7 0 97. u NR NaR 5 , R

195-N.)07A D09L88. 1 29/9 .138.9 17T10 . 15,800 139.000 2.85 u 990 207 . 226 1,590 9360 .67 u A;226
'

0

J.19-N-I.]A OG 89- .11/3195 .13 ,8 0050- 12,500 71.7 P 807 141 064 . .9.34 .. 19,700 -0. 72 u 9.09 u

I 9- = 07A 001.91 12 5 r 32. . R 6 4,9 ..:0,093 U 0.155 u 0.0209 1 -0 00126 u p 023 u 5 0 0. 23 u
-

.361

9-N• 07A 1300L92 /795 132.6 NR 6.01 5.57 -0,207 u 0 147.. u 0 33 u 0.00823 0 0.0708 1,3 0 0.004 1 1 .741 .

FN- 07AIVY GL95 1/8/95 23.8 6.0144 u 1. 0.0341 U 0.0133 u 0.0133 5 0 p03 9 u •, 5 u 5 01019. u 0.364.

I••107A BOOL94 I8 A'. NR ^ .'0.0 I u -0.00425 u -0.0453 u •0.00 u 00359 u -000082 u . 472 u '0:0 u 0004 u .0127 u

9•N-1 8A H LD2- I1/9/95 T360 N 9 , 2 0 .522 - R T05 u 1 .I u NR N a.R 39 NR NR

199-N-10 A 0 LoS 11/9/95 ' 1 3 5 : NR -. ' 15, 00 3,300 ... N 16:3 u . 24,1 . u 11.2 7.7 785 R R

1 9- ±10$A G D^^ .NR 108 ^10.4 .-NR. 3.99 u 604
^

NR N ':. ,41 NR NR-.

•Nr19 A LD4

W

NA 849 14.2 NA , 3,64 u 421 u NR R :.80 . R

I 9-N+0 OGLD6' NI2 2 I ';53 2^^- u 31 u N R
R

195
19

NR
NR 7 NR

9•N-IBA OG I)^ 130, NR 1.34 u 0,999 u NR 1 u 166 u NR .N
'

eA9-N OGLDB I I / I 9 5 1 2 7 : 4 . R 73 0.832 u NR 2,24 '.. u L98 d NR .. R 24.6 NR NR
...

1 9-N-008A
..

OGLD . 11115/95 1 2 . 2 N R 2 , 2 7 u 0.976 u NR 3 ; I f u 2 1 2 NR

NR

R

Na

4 . 3 3

I(3

NR
` .NR

NR
NR.

1 9•N•108 GL 0 I I / 5/ 24,7 R 1.7 u L37 u NR ^ 3 . 7 6 u 2 B u .

19- • O LFI II/ S 9T ^.i22: R. 2.52 u 1;77 u NR j.74 u .. u . R .2 NR R

-8 BO LF2 I I 12L4 R 2,06 u 0:9 3 u N ' 1 92 u 2 2 1 u N R N 4:7

T NR ,86 u 0.04 u NR 2.41 .u 1 . 8 q NR NR 129 R. NR

1 •N-1 8A OGL V 1l4/95. l 5B . 5SS 6,770 1200 0.833 h S.I7 236 1.17 u 12.6 768 -0.11L
0 076

u
u

74
3430 U

1 9•N• OSA 06L73 I 1(10/95 1 3 NR .. . 44. 7. 0:00937 U 0.178 u 0,013 1 0.105 u 0.0211 u ;430 : ,

I •̂N - 1 8 A H0GL75 1/10/95
, .

1 3 :2 NR 65.8 9.2 0,0632 u 232 0 , 1 1 2 . . u 0 0 8 62 u 0 3 0 1 0 1,74 0.04 u

199-N-108A 0 . 8 11/15/95
11

.4 NR . 07 5 0,547 •0,0682 d ,097 - 0 - 0 . 0 0 06 u -00376 u •0.00376 u 5.:: 0,032 u 0.487

9•N-108A 0 ' 8 6 11 6/9 121. NR -0.02 5 u . 5 3 5 -0,0 833 7 -0 225 u 0,109.' u. u +OAO I u 144
0 27

0.0 r
001

u
u

0,48
08920

1-N- A 8OOL7 115195 NA 0, 135 u -0:0278
.

U •0938 U 0.0981T u •0.0316 u -000608 u -000187 u .
.

•0, .. .

19•N•109A
(EB) .
0 IV 12/199

.. .

36.0 631 7 '.. 225 1,05. u 1,37 Na NR NR NR

i•-1 0HIV8 92 5 135.4 NR 02 1 u ^ ,83 32 ^:^ u 0677
W M]

NA.^'
^

R

I 9-N-109A H 9 I 3.2 NR ^^ R 02 u A48 I 3 .
^

. NR NR

1T9= ^^ A HIWI 12/22/95 7;Y NR A4 u L7 NR P2 u 5 NR 'NR R

O
OO

GT

CQ b
0

CJ ^ ,
0 ^

.. . _
. . ^ . . . . ^ . . . . . . .. ^.0.

^. . . . . . . . . ,. o ^.. . ^ .
0
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Table 3-1. Borehole Data from 1995
Page 2 of 2

J

0 * Sample was collected from soil on a boulder removed from the base of the cnb,

U indicates analyte is below the detection limits of the methods and instruments used(undetected).:

^ J indicates the associated value Is anestimated quuntity,

. . ^ NR=NotRequested . . . . . .. . . .

^ . . . . . . . _ . ^ . . . ^ ^ . ^
. .. . . .. - .

, . . . . . . C^ ^
^ . .

..^
. ... . .. .. . OC ^ .

G
^^^ ^

cC <

. . . . . . .. ... . . .. . . C^7 . O^ I^) ^

..
.

^ . . - .

^

. ..^. .

^

^
O
N

^

_ . . . ^ ^ ..
^^

. . . . .
' ^

^
. . , . . . .. .

. ^ . - ^ ^

.. ^ . . . . - ^
. . ^

O
. . ^ O.

6
^

0
. . .. .. . . . .. . . .

N

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^.^ ^ ^ ^ ^ ^ ^ ^ . ^ .

Borehole
. ^ _'.

Sumple..
ID

^

.Sample
Date

NAY
D88
Elev-^
aqon
(m)

Am-.
241

(pCi/4) .

Cs-137-
( PCi/g)..

o-60^
(PCi/g)

.

^ Eu-12
(PCi/g)

.
^.

u-154^
^ (PCi/g)

.

u255^
(PCi/g)^

.

^^- ^PU-238^
(Pbi/g)

.. .

.^

^

PU ^-
239/240
(PCi/g)

^
^.

^^Sr•9.
(pCi/g)

^

^ V•25^
(PCi/g)

^

'U-23
(PCi/g) -

.

99-N-109A B0HIW2
(DUP)

2/22/95 01.1 NR 0.4I5 5 NR 0.654 u 1.0 u NR N 147 N NR

I 9-N•109A BO IW3 2/2 95 129b NR 0,512 8 NR 0.681 u 0 .826 u NR NR 1 j NR^` R
9:Nd A BOHf 4 :2279 I 6.5 NR 01 2 N 0.2 4 a 0.2 u NR NR
199- • 09A BOH^W5 9 7/95 72.3^ R 0151 5 NR 0.34 u 0.293 u^ NR 4. I Nk
I 9-NdP9A BOHSN9 12/28/95 120.. NR 0.144 2 NR.^ 0.31P u 0.288 u^ iB.I R
199-N•109A BO f.97 12 19/95 176.0 14,2 £73

E

0.315 u 2.86 .02 . 81 2.1 1,340
I 9-N-199A BO L 9 I 20/95 135A NR 1 -O. It6 u ,00621 u .0156 u 0 0.385 u 1230
199• •109A BOGLB ^^ f220M5 I332 NR ^ 0.1-03 7 - 0.0J39 u O.I06 u 00136 u 0.0751 u '.0:15 u 401
•09A OG 83 ^.I 2/9Y 1311 0. 587 7 205 0.164 q091 p 0 u 0024 u 226

199• +109A BOG ^04 l2/22/95 131. NR A.0337 3 :703^ ' O:R9^. u 0:014 u -0. 0228 Z 0
9. a0 A OGL E :12 7A5 12 .^ ^^ NR ^ 0: 0348 0: Ifi .0454 u 0.0 12 u -0.00257 u 0 u^ .27.7^. ^.

I 9. •109A Bp LCO< I/28/ 5^ 12 : NR -0.01 8 8 0.00(86 0;0676 u -0. 20 u 0.005$9. u 0.0107 u ^ 16
99-N•!. A BOGGBB^ J(27/95 NA^. NR. .,0072! u -0.00818 u :0:047 u -0.00481 u -.00461 ti -0A0105 'u 0,0105 u ^• .13 .u^ '0:0
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Table 4-1. Decay Factors.
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Isotope e y'
Elapsed
Time in
years

FDor, e-'"

Co-60 2.72 5.271 5 0.517997

Sr-90 2.72 29.12 5 0.88775

Cs-137 2.72 30 5 0.890856

Eu-152 2.72 13.6 5 0:774963

Eu-154 2.72 8.8 5 0.674355

Eu-155 2.72 4.96 5 0:497067

Pu-238 2.72 87.78 5 0:961271

Pu-239 2:72 24065 5 0.999856

Am-241 2.72 432.2 5 0.99201

^
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Table 5-1. Decayed Data
Page 1 of 2

Borehole Sample
ID

anple
Date

NAV
D88
Elev-
ation(m)

Am•
241

(PCI/g)
. .

(pCi/g)C (PCi/g) ( pCi/g)

.

Eu-IS
(pCi/g)

.

Fu-15
( pCi/g)

Pu-238
(PCf/g)

Pu-
239/240
(pCi/g)

.

Sr-90
(PCVg)

U-235
(pCi/g)

.

U-238
(PCi/g) . . ...

- '-
.. . . .

99• -107A 9000C3 B/25/9 NA 1 1 20 0 90900 2 200 NR 7 60 2050 R 12700 g1900 NR NR

19 •-107A BO LF4 11/29/95 138.4 849 70800
F

55 0 NR 695 176 NR R 2890 R. R . ..
19 • • I 0 7A B O LF5 11/30/95 137. 1 1 2 0 I BITO 4 N 924 I 5 1 217 u 689 1120 Na NR
99• - 07A BO F I 7J 5 195 ^IJ4.5 R 24900 12. NR 0.660 m 2.76 u R NR . 10 0 NR NR^
199- -107A 80 LF6 2/5/9 132;6 NR 5.18 . 3.015 NR 0,376 u ^ 0.999.. u NR _ .NR 1380 NR NR :
I 9- • 7 BO LF6 125/9 32.6 R 5.9 2.72 NR 0.382 u 092 u -.NR NR 1200 NR ^ .R ^
199- -I07A BOGLF 12/6/9 29.3 R 0.1 7 u 0:622 R 0.193 u 0,356 u NR NR 958 Ni .^ NR
199•N1A• 07 BOGLGO I2/6/9 26.2 R .40 ^. NR D.198 U 0.165 u NR NR I67 NR NR. ..
199- =107 BO LGI 12/8/9 123. ^ R .3 5 It .596 NR ^ 0.353 u 0:34 u NR NR 56.0 R R^
1 9- -1 7A
199- -107A
119- •107A

a0 IV
0 L88

B0GL89.

12/8/9
1 9/95
11 3

95 20,4
138.4
137.8

R
I OI

2 .

0. 5.
J4100
11100

u 0.3 7
720 0
6 0

ft
2.21^ ^^
55. ^

u
. u

0.330
- 668
544

u . 346
103 '
70.1

u NR
217
447

N
r9590
3 40

48.5
8490
17500

NR
0.677
-0.6 2

u
u

NR^,
•0.2 6
; 4.99.

^u
u

199- ^- 07A 0 L91 2/5/95 32.6 NR 2. 9 2.5 0.0725 u 0.1 5 ¢ 0.0104. u -0A0121 u .0230 u 360. , 02 7 u 0:363
199• -107A B0GL92 12/5/9 132. R 5. 5. 2.8 -0.160 u . 99 u 0.0 61 ' u 0.00791. .u 0. 708 It P 0.0038 u .491
199- -107A BO. 95 12/8/9 2.8 R 0.012 u .6 8 .02 4^ u 0.0 897 u 0.0066 u 0.00 26 u- •0. 015 u .4 0.01 3 u 0. 4
199- D7A BO L94 1 2/8 /95 NA R 0.0103 u -0.0022 u ^0.0 1 'u •0.0017 u 0.0178. u •00007 u . 02 u -0.0684 7 0.003 It u 0.01 2 7 u
199• -108A BO LD2 11/9/9 36.0 R ' 28 0 ^ 27 ^ - ^ NR b.I0 u 8,00 u . . N R NR 123 NR NR

9- -10 A B LDS 1 I/9/B 35.I R 14000 . 1710 R 2.3 u a 10.8 73.7 .497. NR NR
99- -108A 0GLD3 II/10/95 1 3 3. 2 R 9 6 . 2 5 . R 2.69 u 3.03 u N R N 1250 NR NR
99• -10 A BO LD4 . I/1 /95 33. R 5.6 .3 NR 2.45 u 2.9 u N NR 230 N R R

199• •I08A BO LD I I 1 0/ 95 132.0 R 215 LS NR . 1.48 U 1;58 u NR NR 173 NR. . . . NR .
199- -108A 0GLD7 li/109 3U 6 R I. 9 u . 0.517 '. u NR 1.09 u . 0.8 5 u . N NR 106. NR NR
199-N -108A B0GLD8 11/15/95 27.4 NR 1. 5 4 u 0.431 u NR I.51 u 0.98 u NR . . NR 21:8 NR . .
99•f4-108 BOGLD9 I1/15/95 26.2 R . 2 u [ 0.506 u NR 2.10 I n 1.05 . NR NR 3.84- NR - N

199- -08A F0 I/1595 24.7 ft I. 1 u 0.710 u NR 2:54 u 1.33 u NR 2 1.23. NR . .- NR.
1 9• -108A B LFI 6 / 15/95 32.4 R. 2.4 p . O.pl u NR 2.52 u 1.30 u NR NR 212 NR R
199• - 1 0 8 A e LF2 II/I 95 21.4 R 1. 4 u 0.509 u NR 1.29 u 1:10 u ....N NR 21.9 NR NR
199- -108A BO GE3 11/1695 119.5 IN K 6 u 0.3 3 u NR 1.63 u 0.895 u NR R 115. NR NR
1 •108A B 71 11/9/95 35.8 6.50 6030 622 0.646 u 5.51 .1;17 1.12 u' 12:6 682 ' :0. IP u ; .1.7. u
199- -108A. B0. L73 11/10/9 33.2 R 39.5 3.68 0.00 6 u 0:120 0.0064 6 u 0.111 u. 0.0211 It .1270 0.0762 . u 0.343 u
199• -108A BOGL 5 I I 1 33Z NR 58,6 477 0.0490 u 0.156 0.055 . u 0.0629 u 0.301 u 545 0.10 U 0.842
19 -•108A B L81 1I 15/9 12 7 .4 R 0.00 627 u 0.283 -.0529 0 .066 u -0:00401 u -0.00361 u - 0:003 u 511 .. . 0, u 0.487
199- -108 BO Le . I 16/9 21.4 R -0.0 u 0277 •0.00 6 u 4 0 5 u 0.0542 It 0 u •.0041 u- 12 0:0268 a .48
99- -I 8A BO L 9

(EB)
11 15/9

. .
NA

.
0.020 u -0.0144 u -. 02 9 u .0059

1
u -0.0)5 .005 8 4 11 - A ^87 u 0.243 - 0:0 146

.. 0
0. 92 00

_CJi
199- •09A BO I 7 I 19/9 3.0 6.6 31 11 NR . 0.708 u 0.68f u R NR 959 NR NR X 0
I --I 9 BO IVe 122 135, R . 0.1 8 u L9 NR 0.217 u .337 u NR NR 769 NR
199• - 094 BO 1 9 1220/9 1 3.2 A 01 u 0.855 NR .194: 1 -0.223 -1 u NR R 2 4 NR N
199- - 09 HIWI 12 12 VY:I 13I,1 NIK- 0.4 A u 0.89 NR 0,80 0 . 52 2 u NR NR 171 .NR: R C7T ^ O

0. .. . . . . .
. ° N. . . _ . ^O_

. . . .g . . . . . .. . o
. . . . . .. . ... . .

P

.

. . .. N

^....^ ^ . ^ ^ ^ . ^ ^ . . . .
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Table 5-1. Decayed Data
Page2of2

n
tJ
U7
^

" Samplewas collected^€rom sojl on aboulder removedfrom the baseof the crib. :. . . . .. . ^ - - ^ .
U indicates analyte is below the detection limits of the methods andinstruments used (undetected). ^. ..
J indicates the associated value is an estimated quantity.^
NRNotRequested'

. 0 . .^^ . ^ ^ .. . . ^ ^ ^ . ^ .. .. ^ . ^

^ . .^
.... . . . . .. ..

. . . . . ^ ^ .. . .

^
. O

...
... .^

.

_ .

. ..

^

. ^
.

^

.. . . ^
. . .

^. ^ ^. . ^. . ^
.. . . .

^
. . . ^ .-

^ ^
..

^

. . . , ^ CTt. . . . . . .

^

. . . . .
.

^ ^
. . ^. ^ '. . CO

^ ^ . .. . . . - ^ . . ^ . ^^ ^ . . .
^

Ca

. .^ . . . . .. . . . . , . . . C7!

... . . .
^. . . .. . . .,. ^ 9 ... .

Borehole Snmp e
ID

Sample
Date

NAV
D88
Elev.
ation
(m)

Am-
241

(pCi/g)

Cs•137
(pCi/g)

Co-60
(PCI/g)

Eu•152
(pCi/g)

Eu•I54
(pCVg)

-Bu-15
(pCi/g)

Pu-238
(pCi/g)

pu-
239/240
(pCi/g)

r-90
(pCi/g)

:235 .
(pCi/g)

U-238
(p0i/g)

I99• -109A BOHIW2
(DUP)

I 2/9 I.1 R .370
.

U .01 R 0.441 u 0.522 u R. . R. 1 3 0 N. R. .

199• - 9A B iIW3 12/2295 129.6 NB 04 6 u •. 4 NR 459 u 0.411 u .R . N . 1ff . NR NR
I 9• .09 B0H1 4 I 27/95 12 S N 0.I25 u ,28 0:178 u 0,13 u NR NR 2.09 NR
199• •10 A BOHI. 5 12/27/9 Z31 R 0.135 u 0.647 NR 0. 229 u 0,146 u NR R 4.09 . NR NH.
199• -109A 0 SN9^ 22895 R0,3 R 0,128 U 0,73 NR 0210 u 0,143 u NR 16:1 NR NR

r -109 B Gb9 ^ 2/t9/95 .13 ,0 14.1 510 196 -0.244 u .1.93 1 1 1.00 3.66 24,1 1190 -0: 1 nj 0,77 u
199+ .10 A L9 2 095 35.4 R -.4 5 2,34 u 0 u 0.385 u 1090 0.0846 Tuj 0:5fi
1 9 •^ •109A BO 5 u ^0,0722 u 3 u 5 0.03 3 u . 4

,N-.r0 BOGLB I2/Z 95 131d NR 00523 0.813 u ^ 0^ u . 2 6 n 0 •0- 0422 uj . 3
199•N•.t09A B0G 4 I /2 /95 136,1 NR .0300 u 0: 4I

It

u r 7 u +0.00228 178 007 1
1-N-109 B0GLB6 12/27/95 5 NR R.031 0:Z83 u ^^-000 47 u 40169 u 0.5
199•N•109 BOGLCO 228/5 20. NR -0;0132 -0:767 u 0.00 66- u 0010J U 14,Z 0. 291 uj . 8
9 -N•1 9A BOQB 2/ NA Nft •D:00 • ;00424 . . -0.00324 u -0.00229 ^u •0.001q , u •OA0105 u -O.OIIS U 0, 032 uj -0. 2

N ^

O tJ
O

N

O
0

O
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Table 6-1. Decayed Data for 116-N-1 Laver B

n

N

Borehole Sample
ID

Sample
Date

NAV
D8S
Elev-

Am-
241

(PCi/g)

Cs-137
(pci/g)

Co-60
(pCi/g)

Eu-152
(pCi/g)

u-154
(pCi/g)

' Eu-I S
(pCi/g)

Pu•
239/240

Sr-90
(pC'i/g)

-235
(pCi/g)

U- 38
(pCi/g)

199- •108A 80GL II/10/95 I3.2 NR 96. 5.39 NR 2.69 u 3.03 .JN NR R

OCLD4 I/10/95 37.2 R 5.6 7.36 NR 2.45 u 2.09 NR

I-N•10 B 73 111 / 5 1332 R 39.5 3,68 D0726 u D.I 0 u :00646 u 0.0211 u 0.07 2 u 0.343

199-IOSA BO L7 FI 10/ 5 133. 586 4.77 OD490 u 0.156 u 0.301 u

1

.10q u 0.842

199- •107A BOGLF6 2/5/95 1326 NR 3.01 NR 0.376 u 0.999 . . NR Nft R

199•N-107A BOGL 8 125/95 2.G NR 5.07 2. 72 NR 0.382 u 0.920 u NR NR 2 NR. NR .

199•N• 07A .001.91 215/95 132.6 NR .19 2.57 0,0725 u 0.105 u ^ 0.0104 11 -0.00121 u 0:0230 u . 227 u 0. 67

19 -N•107A B GL92 5 5 1 3 2 . 6 NR 5.3 .8 -0.1 0 u .0991 u D.06 u 0.007 1 u. A.070 0.00386 u 0.441

199-N-IOSA 130GLDO 11 I/ 5 132.0 NR 21.5 1.83 Na 1.4g u IS8 u NR NR 173 NR NR

I^ -N-108A 0GLD7 11/10/95 130.6 NR 1.19 u 0.517 u NR 1.09 u 0.825 u NR NR 106 NR NR

19 .N- 07A 0GLF9 12 6/95 .129. NR 0.127 u 0.6 2 NR 0.193 u 0.35 u NR NR 959 R

9-N108A BO LD8 I I/15/95 3.4 . NB L54 u 0.4 I u NR ^ 1.51 u .984

^

u NR NR 21.8^ NR NR

199- -IDBA @0GL81 -1/IS/95 127.4 NR 7.00627 u ^.0.2 3 -0.0529:- :u .0.06 0 u •0.00401^ 7 -0.00361 u -0.00 76 u 51.4 0.0324 u 0.487

19 •-108A BO LD : IVIS/95 1 2 ¢ 2 N R ' . 2.02 u 0:50 u R 2.10 u 1.05 p R NR 3.84 . NR . R

19 -N-IOA qGLG 12695 12 ,2 NR NR 0.40 NR 0198 u 1165 u NR NR .167 NR - R.

AVERAGE 224 2.46 -001 9 0868 809 .0374 . 824 .79I 40478 0.4

Ulntllcat5sa0alYlClsUelOWtpeUete@OOnllipltsOrtoemeinOOs,amllnstrumenisuse0tunue[Ccteaf. " .. ^ ^' . . . ^.

1lndicates the associated value is aRestimated quantity.
NRNotRequested^^

, ^ . ^ .. ^ ^ . . . . . . . .
. . . .. . .. .

^. . . . .. . . ^ O
,^ . . ^ ^ ^

.. : . . . ^ . 00
CJ2. . . .. . : _...^. , .. ,. . .. . . . .. . . . ^^ ^ e0

. . . .. ^ . . . . ^ . . ^ . : . . . .. . ^ ^ . . . . C+D
. . . , . . ^ ^. ^ .. . CJT.

10

X
G< •Q

O N
O
O
Np

O

^^
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Table 6-2. Decaved DataSor 116-N-1 Laver C

n

N
E)I
W

O
U i ndicates analyte is below the electwn I m its ( ) ._ . ,
Llndicates the associated value is an estimated quantity.

NRNotRequested^^^
CO

^

Crt
p.

. . . . . . . . . . . O N^.. . . . . . . . . . .. .. ^. .. . . . .o. . . . . .. . . ^ . . . . ^ ^ . o. . . . , .. . . .. . . ^ . . . . . .. . ^ . ^ ^ : IV
0
0
0

^ . . .. ^ . . .. ...^: t^ . . .. . .... . . . . . .. . tq..

Borehole Sample
lD

Sample
Date

NA
D88

Elev
ation

(m)

Am-
241

(pCi/g)

Cs•137
(PCi/g)

Ca^60
(PCI/g)

1u Eu.154
(pCi/g)

Eud55
(pCl/g)

Pri•238
(PCi/g)

Pu-
239/240
(pCi/g

Sr-90
(pCi/g)

U-235
(PCi/g)

U-23
(pCi/g)

199-Nd 8A B0GLF0 11 15 95 1247 NR 1,51 u 0.710 2.54 u . ^

1

.33 u NR NR 1.23 NR NB
199-N107A BO L 5 I2 /95 23.8 NR 0.0128 u -0,68 0.00897 u 0.0066I u 0.00326 -0.00156 u 44,4 0. 1 3 u -0. 64
199-N+07A BOGLGI 12/8/95 123,8 . NR 0. 65 u 0. 9

j

0.353 0,349 u^ ^ NR ^. 5. NR NR
99-N-108A BDG4FI II 5.95 22.4 -.NR ^ ^ ^. 2.24^... u 2.52 u ..,30.^^ a N2.. & 212 R NR

I99- - A
^

OGL86 1 ^ 16 95 I 14 - .0183 u . 277 •4 152 u 0 0542 u ^0^^ u . 041T u 1 8 002 g u . . 8
19 - •1 8A BO LF2 II/16/95 ^121.4 NR ^ ; ^ u 509 .29 u , u NR NR- 2 9 NR
199,N•t 7A 0 IV6 12/ 5 20A ^Nft . ^ ^^"0;3 5. u 0367 0.330 u 34 ^. u . NR, Wff- 485 R R

^ R 1.66 u 0.3U 1.63 u .0..95^ u ^ NR ' NR IIS NR R
AVERAGE -0.99 ^ 0'545 I. 8 0,673^^ 0, 0163. -0.00286 0.023 0.422
U indieates analyte is below the detection limits of the methods and instrumentsused (undetected),
lindicates the associated value is an estimated quantity.

NR =Not Requested

Table 6-3. Decaved Data for 116-N-3 Laver B
-13Boreiole 8empleSamp l e NAV^ Alin Cs- 7 Go-60 Eu•15 Eu-154 EU-155' Pu-2 U. r- U-2J5 238

ID Date DB8 241 (pCUg) (PCi/g) (pCI/g) (pCi/g) (PCi/g) (pCi/g) 239/240 (PCi/g) (pCI/g) (pCl7g)

Blev- {pCi/g) . (pCi/g)
adnn . . . . .
(mY

.19 -N-10 A BOHIWI I /2 95. 13 11 . NR. 0.444 u 0.896 NR 0.809 u 0,522 u N NR 171 NR NR

199-N-109A BO I W2 12 22/95 131.1 R 0,770. u I.01 NR .44I u 0.522

'

u NR NR. . 30. NR NR

(DUP) . - . .
I•N•I ^ A 0 LB3 .12/22 5 131.1 . 523 . ^ 0.81 I. 9. J I u 0.0453 u 0 u 0.0246 u 1 I -0.00422 uj . 35

1 9• • 09A GLB4 12/ 2/95. 131: NR 0.030 0 u 0.741 0.5 5^ 0.0 70 u -, 115. u ^40137 u^ •0:00228 u 178 0,007 3 uJ ..531
NR19 -N-109A BO W3 12/22/95 I 9, NR. 0.456 u - .1.44 NR 0.459 u . 11. u NR R I. 3 NR

19 .N-109A B I 4- 227/95 ;I26, NR . 125 ^ u - 0.28I N ' 0.178 a
_
0.131 u NR NR ,0 R NR

99• *10 q BOGLB 7/95 I. R 0,0 u 0183 67 0. 30 U 0,01 5 u •0,00247 u 0 u . :169 at .

A. E ' CE -021 ,.781 .7 T Q 3 02 - . 3 . 3 3 ,007 4 1 1 7 0.00 77 0.48

'- ' ' i itufthemethudsand-instrum entsused.pn detected:'. ."
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Table 6-4. Decayed Data for 116-N-3 Layer C
Borehole Semple Sample NAV m- Cs.137 Co- Eu-152 Eu•154 Eu- 55 Pu-238 Pu- Sr-90 U•235 U- 8

ID Date D88 241 (PCi/g) (PCi/g) (PCI/g) (PCi/g) (PCi/g) (PCi/g) 239/240 (pCi/g) (pCi/g)
Elev- (PCi/g) (PCHg)
ation
(m)

19 -N-109 1W5 12279 123.5 NR 0.135 u 0.647 NR 0.229 u 0.146 u NR NR 4.09 NR N
ILI-N-119A 0 5 IMS/95 120.3 NR .128 u 0.736 NR 02. u 0.143 u NR R 16.1 R N
199-N- 09 90GLC 28/9 120.3 NR -:013 u 0.76 ,0 144 u 0,0456 u -.0101 u .00566 u 0.0103 u 14.2 0.0291 uj 0. 8
AM^^Z 0.0 2 0A 0.00144 .0,162 0. 29 0.00566 0.0103 11.5 0.02 I O.A 118-

indicates analvte is be uw4he detection limits o f t hemethod s and instrum en ts used (u ndetectedi . - ' ' .

n

A

lindicates the assotiated value is an estimated quantity.
NRNotRequested^

. :_ ,
^ . ... ^ .. .. . . ^.. W

, .^ ^ ^^ ^ . .. ...- . . ... . . .. - . .
.. ^^ ^

.. . a0.. . . . . .. . . ... , . , . . . . : . . ^

12

(^P <<•^

O N
0
0

6

O

N



CVP-2002-00002
Rev. 0

Technical Memorandum
085935

Figure 6-1. 116-N-1 Subsurface Model
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Note: The bottom of the excavation for the 116-N-1 crib is 135.37 m, white the trench is 133.54 m,
therefore the more conservative crib elevation is used.
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Figure 6-2. 116-N-3 Subsurface Model
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Note: The bottom of the excavation for the 11 6-N-3 crib is 134.2 m, while the trench is 133.0 m,
therefore the more conservative crib elevation is used.
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